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Shesieaticat the entire range 
of the thermometer, Timken 
Bearings operate with the same 
friction-free smoothness and 
indifference to speed, weight, 








thrust and shock 


From 50 below to tropical heat—it’s all 
the same to Timkens. Temperature 
conditions do not impair their de- 
pendable, time-saving, economical 
performance. 


Snugly and securely sealed within their 
dust, grit and moisture proof mount- 
ings, constantly bathed in oil that can- 


_. not leak out or lose its lubricating ef- 















ficiency, they defy the weather as well 
as the miles. 


Now more than ever before, you need 
the benefits which this modern refine- 
ment brings to every type of rolling 
stock and every condition of train 
operation. The Timken Roller Bear- 
ing Company, Canton, Ohio. 


TIMKEN cr. 
BEARINGS 












Railway 


Mechanical Eetheer 


Founded in 1832 as the American Rail-Read Journal 


June - 1931 


Chesapeake & Ohio Locomotive 


Shops at 


Huntington, W. Va. 


A detailed analysis 
of machine opera- 
tions in the Hunt- 
age? gage ington shops to de- 
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The manufacturing tool room 


N designing the locomotive shops at Huntington, W. 
I): the mechanical officers of the Chesapeake & 
Ohio wa a definite objective in mind—to provide the 
maximum locomotive heavy repair capacity with the 
least possible detention from service and at a minimum 
expenditure of labor. Exhaustive studies of locomotive 
repair programs as related to the conditions of operation 
indicated the desirability of a shop capable of turning 
ut, when operated at maximum capacity, two locomo- 
tives which had received Class 2 or 3 repairs for each 
full working day. 

Complete detail time studies were first made to de- 
termine the number of machinery operations necessary 
to repair a given number of locomotives per month 
which automatically determined the number, size and 
capacity of the machine tools necessary to produce a 
balanced shop operation in all of the several departments 
in the shop. The result of this study was to locate 
machinery in groups for each separate kind of work and 
in the proper sequence of operations to avoid all unneces- 
sary handling of parts and materials. 


_“This is the second article describing the facilities of the Huntington 
hops—the first appeared in the May issue. 
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Abe termine the number, 
X08 S87 size and capacity of 
tual machine tools neces- 














sary to produce a 
balanced operation 
of all departments 


A careful analysis of the time studies indicated the 
desirability of having several machines in the shop 
designed by the machine tool builders for special pro- 
duction work so as to be able to meet the output time 
required on certain parts without unnecessary duplica- 
tion of machine tool facilities. Among these special 
machines are certain milling machines used on driving 
boxes and on shoes and wedges that have made marked 
reductions in the time required to machine these parts. 

The work of the shop is segregated into definite groups 
and each group has been equipped with such machine 
tool and shop facilities as will enable that group to per- 
form all of the operations on the parts assigned to it. 
With very few exceptions each group is a self-contained 
unit working on one class of locomotive parts and 
equipped only with those machines required for work 
on that class of parts. In one or two groups there is 
sufficient excess machine capacity to permit handling 
certain operations for other groups where it can be done 
without the uneconomical handling of parts or material. 


Preliminary Time Studies 
Detailed analyses were made of the machine-tool 








operations for all of the groups in the shop. These 
analyses permitted the tentative selection of the machine 
units in each group. The time studies for the various 
operations were based upon the output of a normal 
number of locomotive parts involved in the process of 
Giving Class 2 or 3 repairs to the following number 
and types of locomotives: 

33—type 2-8-2 locomotives equipped with super- 

heaters, boosters, feedwater heaters and stoxers 
9—type 2-6-6-2 Mallet compound articulated loco- 
motives equipped with superheaters and Wal- 
schaert valve gear 
8—type 2-8-8-2 Mallet simple articulated locomotives, 
equipped with Walschaert valve gear, superheat- 
ers and feedwater heaters 
making a total of 50 classified repairs for each working 
month of 25 eight-hour days. 

After a tentative selection of machine tools was made 
for each group the operations were carefully analyzed 
to determine the possibility of eliminating machines in 
the original layout by the selection of special machines 
designed for continuous production. For example, under 
ordinary railroad shop conditions, using the planer or 
plain table milling machines with single or double heads 
the production time on new cast-steel driving boxes 
would vary from five to seven hours. In the schedule 
planned for the new Huntington shop on the definite- 
output basis it is necessary to complete an average engine 
set of driving boxes in four hours or less. With or- 
dinary machine equipment this would have required 
the installation of at least two and possibly three ma- 
chines working on driving boxes alone to care for the 
finishing of new boxes and the refinishing of new liners 
on old boxes each month. The problem was met by the 
installation of a multi-cutter milling machine of special 
design having a revolving table which permits setting 
up one set of boxes while the other is being finished. 
Preliminary estimates allowed 45 minutes as the average 
time for the milling of the inside faces, edges and shoe 
and wedge fits. Actual production when the shop is 
working for maximum output is at the rate of 20 
boxes in eight hours or an average time, including set- 
ups, of 24 minutes for each box. A study on shoes and 
wedges resulted in the installation of a similar machine 
which reduced the average time from 30 minutes to 
less than nine minutes. 

Tables I, II and III show in detail the method used 
in making the machine tool analyses. While similar 
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The brass room and 
air-brake department 


information was worked up for all the groups in the 
shop the data shown, for Groups 1, 2 and 3 are typical 
and sufficient to serve as an example of how closely 
the final layout of the shop resembled the preliminary 
studies. It will be noticed that the actual machine hours 
on each operation were increased by 25 per cent to allow 
for the additional machine-tool capacity required for 
shop order work in addition to the regular locomotive 
repair work. It is of interest to note that after a year’s 
operation, the actual percentage of man-hours applied 
to locomotive repair work averages 76.4 per cent leav- 
ing 23.6 per cent of the total shop man-hours for manu- 
facturing and shop order work. The 25 per cent addi- 
tional machine capacity, in this case, was accurately 
estimated. 

Table IV shows a summary of the estimates of the 
machine capacity required for all of the groups in the 
shop. The total machine hours—34,884—shown in the 
analysis is actually 92 per cent of the potential ma- 





Table I—Analysis of Machine Operations Required To 
Perform 50 Class 2 and 3 Repairs a Month— 
Group 1—Driving Wheels 





rs 
1s a 
«2 2 se oti — 
o°= we = O oa 
° aay a & eo 7, a e & = 
as FE oe gs 33 33 
gi fe 2 3 G8 ge 
| , g5 of ch —r 4 83 
Machine and operation SS Ma 42 Hr.-Min. Hr.-Min. BE 
96-in. vertical boring mill: 
Bore, turn and face new driv- 
ing-wheel centers ......... 500 10 50 6 0 300 00 
Bore, turn and face trailer- 
WEE: OGNOEE osc cc cccccs 100 5 5 = & 2. Oe 
Bore, turn and face smoke-arch 
NN ies, bays ona atacks sila, doa sace0 5 2% 2 30 6 
Turn smoke-box fronts....... 50 2 2% 1 #0 2 30 318.8 
Total, plus 25 per cent for 
UNDUE INI 6 eo tea cine c's each oiesiineeis nein bia, Bee @ ae s.0 hie 398.8 
72-in. radial drill: 
Drill and tap counterbalance. 500 10 50 : 8 0 
Drill main crank pins........ 134 20 26.8 0 30 sa: oe 
Drill front and intermediate 
OE RIE isn bia sdd o nicin'se 200 20 40 1 0 40 OO 
Drill back crank pins........ 98 20 196 0 10 3 6 
Drill and tap driving-wheel 
centers for hub liners...... 00 10 50 1 oO 50 00 
Drill and tap _ trailer-wheel 
center for hub liners...... 100 5 5 7 9 5 00 161.7 
Total, plus 25 per cent for 
I EN a coins dpni naira bvnes or sng tad G0: 4.0.4 Ae bala ieee Siayeialna’s 202.1 
24-in. Morton keyway, cutter: 
Cut keyway in driving-wheel 
RR cc ass ahadleinaienys bbs s 500. 10 50 20 


oo 


16 40 
Cut keyway in eccentric arms 100 10 10 18 eee 87 
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View of the Turret 
lathe department 


Total, plus 25 per 
shop-order work 


cent fot 


¥90-in. double wheel quartering 
machine: 

Bore crank pin holes in new 
wheel centers and true up 


old pins (20 per cent of total 


pairs used, assuming one 
new wheel center for each 
DEG Gl WREGIB) . .ccccecease 


True-up crank pin holes in old 


wheel centers and true-up 
GHG CPANE PING. co .ccsiccnse 

Total, plus 25 per cent for 
shop-order work 


90-in. driving-wheel lathe: 
Turn driving-wheel tires..... 


Total, plus 25 per cent for 
shop-order work 


90-in. driving-wheel lathe: 
Turn driving-wheel tires..... 
-wheel tires...... 


Turn trailer 


Total, plus 25 
shop-order 


per cent for 
k 


< 
° 


90-in. journal turning lathe: 
True up and roll journals; face 
hub liners on driving wheels 


Total, plus 25 
shop-order 


per cent for 


90-in. combination journal turn- 
ing lathe: 
55-in. combination journal truing 
and alxe turning machine: 
True up and roll journals; face 
hub liners on trailer wheels 


True up and roll journals ; face 
hub liners on engine truck 


EES Bees es 
True up old trailer-axle jour- 
Rr ae ern oe re 
rue up old tender-truck axle 

WEE bah aueedacnnaowe 
Total, plus 25 per cent for 

shop-order work 

Newton locomotive axle keyseat- 


ing mac hine: 
Cut keyways in driving axles. 


Total, plus 25 per cent for 
shop-order work 


0-in. 8-ft. 6-in. engine lathe: 
Turn yh er axles 


Total, 


plus 25 per cent for 


DID ~<GEGe WONG is ESAs iid os ee SRE 5 eerie eles CORES 


28-in. by 8-ft. 4%4-in. double- 
head axle lathe: 


Turn driving axles .......... 
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00 175.0 
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9 6B 
114.6 
18 281.3 
351.5 
15 
00 
os os 
30 -177.3 
221.3 
15, 65.3 
81.6 
30 187.5 
234.4 
00 


Turn trailer axles 


Total, plus 25 per cent 
shop-order wor 


24-in. by 5-ft. 6-in. engine lathe: 
Turn and fit main crank pins 
Fit crank pins, front and inter- 
mediate 
Thread and fit crank pins, back 


Total, plus 25 per cent for 
shop-order wor 


24-in. shaper: 
Shape crank-pin keys 
hape driving-axle keys...... 
hape expansion plugs...... 


Total, plus 25 
shop-order wor 


er cent for 


600-ton hydraulic driving wheel 
press: 


Press off driving wheels...... 2 


Press on’ driving wheels.... 
Press off trailer wheels...... 
Press on trailer wheels...... 
Press out crank pins 

ress in crank pins.......... 


Press off booster-axle gears... 
Press on booster-axle gears... 


Total, plus 25 ser cent for 
shop- order work ....... 
60-in. by 72-in. tire-heating fur- 
nace 
Counterbalancing stand 
Lead melting pot and furnace 
Two portable electric-welding 
outhts 
One double dry grinder 
Total number of machine hours 
for Group No. 1 required for 
50 locomotives a month 


Total number of machine 
hours plus 25 per cent for 
shop-order work 


ee ee 


ee ee eo) 


26.8 0 40 17 
125 0 40 = 83 
30 0 30 15 
87% 
pr. 0 30 43 
87% 
pr. 0 30 43 
15 
pr. 0. 25 6 
15 
pr. 0 25 6 
350 0 18 105 
350 0 18 105 
2 0 30 1 
2 0 30 1 
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00 175.0 
218.8 

12 

00 

54 152.1 
189.9 

54 

18 

00 116.2 
145.3 

45 

45 

15 

15 

00 

00 

00 

00 312.0 

--- oan 
2,421.1 
3,026.4 





chine capacity of the 190 machines in the shop that are 
operated on locomotive repair and shop order work. 
This not only indicates the accuracy of the preliminary 
studies but corroborates the statement that there was 
practically no duplication of machine tool units be- 
tween the different groups. 


Group Operations 


The drawings showing the layout of the several bays 
and departments of the shop show the location of the 


machine tools and other facilities in each group. 


Group No. 1—The locomotives are lifted off the 
wheels on track No. 22 in the erecting bay and rolled in- 
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to the wheel bay where the driving boxes are removed. 
The grease cellars are taken apart and any remaining 
grease is placed in a container for delivery to the oil 
house. The wheels are then placed in the large lye-vat at 
the north end of the wheel bay and left there a sufficient 
length of time for thorough cleaning. After removal 
from the cleaning vat they are placed on. the grating 
adjacent to the vat and washed off with clean water; all 
finished surfaces are greased and the wheels are placed 
on the storage track in sets until they are scheduled to 
start on the rounds of the repair process. 

The equipment in the wheel shop is so arranged that 

after the wheels are properly inspected, the tires and 
axles OK’d or condemned and the crank pins OK’d for 
turning or condemned, the tires are removed if neces- 
sary, the counterbalance is checked and, if necessary, 
new tires are applied. The mounted wheels are then de- 
livered to the wheel press where the axles and crank 
pins condemned by the inspector are pressed out and 
new axles are applied, the wheels are delivered to the 
quartering machine to have the crank-pin holes quartered 
and then returned to the press to have the new crank pins 
applied. On wheels where the axles are not removed 
they are delivered to the wheel press for crank-pin re- 
moval, thence to the journal-truing lathe for turning 
up the journals before sending to the quartering machine. 
After the crank-pin holes have been bored and the 
wheels quartered the mounted wheels are returned to 
the press to have the crank pins pressed in. The com- 
pleted wheels, at this stage, are at tracks 11 or 12 from 
which the movement to any track in the erecting shop 
is over the shortest possible distance. A detailed analysis 
of operations is shown in Table I. 
_ Group No, 2—When the driving boxes are removed 
irom the wheels they are placed in metal baskets and 
placed in the lye vat for cleaning. After cleaning they 
are delivered to the driving box repair group where the 
process of repair is as follows: 







~Press out the old crown brass. 

—Cut off the driving-box hub liner on vertical turret lathe. 

—Remove the shoe and wedge liner when it will not finish 
%4 in. below standard. 

4—True up crown-brass fit on driving box shaper. 


1 
> 
3 
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5—Drill and tap holes for new patch bolts. 

6—Fit new crown brass on drawcut shaper. 

7—Press in new crown brasses on hydraulic press. 

8—Drill and ream holes in new crown brass. 

9—Apply brass hub liner and shoe and wedge liners where 
necessary with brass melted in electric furnace. 

10—Finish shoe and wedge surfaces on semi-automatic miller. 

11—Restore driving-box cellar fit to standard. 

12—Fit the cellar to the box and remove cellar. 

13—Store driving boxes with cellars removed until orders for 
final finishing are received from the erecting shop on suit- 
able forms provic. 4 for the purpose. 

14—Bore and face driving boxes on orders from the shop. 

15—Drill oil holes. 

16—Complete bench work and deliver to two-ton hand-driven 
cranes for handling boxes while fitting onto finished driv- 
ing wheels. 

17—Apply suitable spreader to prevent boxes from turning over 

and deliver driving wheels in complete sets to the extension 

tracks from the erecting shop into the wheel bay in front 

of the engines to which they belong. 


A detailed analysis of machine operations is shown 
in Table IT. 





Table II—Analysis of Machine Tool Operations Required To 
Perform 50 Class 2 and 3 Repairs a Month— 
Group No. 2—Driving Boxes 


Total machine 


Per cent of 
parts repaired 
No. of parts 
repaired 
Time for 
each part 
hours 


Total no 
of parts 
machining, hr. 


Total time for 


Machine and operation : Hr.-Min. Hr.-Min, 
36-in. by 16-ft. three head driv- 
ing-box milling machine: 
New driving boxes—mill in- 
side faces, edges and shoe . 
and wedge faces; one set-up 500 10 50 os + 
Mill shoe and wedge faces of 
old driving boxes after new 
liners (brass) have _ been 
(GEE Se er rer aoe 
Total, plus 25 per cent for 
shop-order work 








48-in. by 18-ft. planer: 
Dovetail shoe and wedge faces 


on new driving boxes...... 500 10 50 1 0 50 00 





Total, plus 25 per cent for 
shop-order work 


42-in. Bullard 
athe: 
Face new driving boxes and 
dovetail for hub liners..... 
Cut-off hub liners and _ true 
dovetail on old driving boxes 500 90 








vertical turret 


Total, plus 25 per cent for 
shop-order work 


54-in. driving-box boring 

facing machine: 
Bore and face hub plates on 
old and new driving boxes. 








and 


500 100 500 0 25 208 OO 208.0 








Wheel lathe equipped for building up wheel centers 
by electric welding 
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Total, plus 25 per cent for 


Steen ovis ¢.< 0.9 Sip 0,0 064,56. 0%. bbie o'o.0:b wre bien Rass 260.0 


30-in. driving-box slotter: 
Slot driving-box crown brass 


and cellar faces (new boxes) 5 


True up crown-brass face of 
old driving boxes.......... 


Total, plus 25 per cent for 





IS a aa oS akin.'e A Diaie's ae 6 6nd sed ala » cen Bes 229.1 


30-in. Morton draw-cut shaper: 
Plane crown brass on new and 
old driving boxes.......... 


Total, plus 25 per cent for 


Part of the jacket shop 
in the. foreground with 
the air-pump  depart- 
ment shown in the 





background 
Total, plus 25 percent for 
INN IIE oa Gynt ies Grote bine o-0't adn ord oe apeiitee a somes 312.5 
Total no. of machine hours in 
Group No. 2 for 50 locomo- 
SENN I PIII 2.5.0 006. 505G;8 3, 5:60 a -a 910 <0'8 0-4 010 Wolo 0im-0 4 10.40 ao'aeig.9 006 2,124.8 
Total no. of machine hours plus 
25 per cent for shop-order 


ESC RNG Pie EE Eee wr ee eee eee ee eae 2,655.9 











occ or\<ie:s 00:6" Ks hia oad OM pees dele kalacaceme 500.0 


30-in. Morton draw-cut shaper: 


Shape driving-box cellars.... 5 


Total, plus 25 per cent for 





TSR Senora 5c ase. G6 wide eis Ssya'were die g:e etek mibibhis 62.5 


4-ft. radial drill with 6-ft. arm: 
Drill and tap new driving 
boxes for hub liners and 
shoe and wedge liner bolts. . 
Drill and tap old driving boxes 
for hub liner and shoe and 


wedge liner bolts.......... 500 


Total, plus 25 per cent for 


SHOM-OrGer WOK... 60.0005. 


4-ft. radial drill with 6-ft. arm: 
Drill and ream driving boxes 
for crown brass plugs (new 
ERR a ee 
Drill and ream driving poxes 
for crown brass plugs (old 
NY or othe ain tlaia eisle 66.4.4) 0 


Total, plus 25 per cent for 


special-order work............. 


4-ft. radial drill with 6-ft. arm: 
Drill new driving boxes and 
cellars and tap for bolts.... 
Drill old driving boxes and 
cellars and tap for bolts.... 
Drill oil holes in new driving 


ENTREES S O Saas ie a 


Total, plus 25 per cent for 


shop-order work............. 


100-ton hydraulic press (verti- 
cal): 
Press out crown brasses.,... 


Total, plus 25 perry .. ‘ 
shop-order work. { 






100-ton hydraulic pr 
cal) : 
Pressing in crown 


Total, plus 25 per 
shop-order work 


Electric brass furnace: 
ting hub liners and shoe 
and wedge liners on driving 
boxes 


cent rer 
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Group 3—When the shoes and wedges are removed 
from the locomotives they are placed in the cleaning vat 
for the removal of grease and dirt and then delivered 
to the shoe and wedge group where they are inspected, 
liners applied where necessary to all except main-wheel 
shoes and wedges and then they are matched up into 
sets for delivery to the erecting shop for the purpose 
of being laid off to line. New shoes and wedges are 
machined on a 36-in. Newton milling machine with a 
special table which permits setting up one set while 
the other is being machined. On this machine the shoes 
and wedges are milled on the outside for the driving- 
box fit and on the inside for the frame fit. A 24-in. 
vertical drill press takes care of the drilling of shoes 
and wedges for liners. When the shoes and wedges are 
returned from the erecting shop they are struck off to 
line and planed. A detailed analysis of machine opera- 
tions is shown in Table III. 

Group 4—This group of machines takes care of such 
work as pilot beams, deck castings and special parts re- 
quired at infrequent intervals. 

Group 5—In this group cylinder bushings are bored, 
turned and cut off. Cylinder and piston-valve heads, 
valves, balance plates, false valve seats and valve yokes 
are planed on a crank planer. Equalizer and brake 
fulcrums, brake hangers and levers, throttle lever and 
reverse-lever parts are machined on a crank planer. This 
group also looks after the work with portable boring 
bars on boring out and truing-up valve-chamber bushings 
and cylinder bushings. Cylinder and piston-valve pack- 
ing rings are machined here. The 42-in. vertical turret 
lathes bore, turn and face piston-valve followers and 
bushings, cylinder heads and piston-valve heads. An 
18-in. slotter performs a variety of operations on valve 
yokes and followers, throttle-lever yokes and fulcrums, 
equalizers, spring hangers, spring saddles and driver- 
brake hanger and fulcrum brackets. A No. 4 milling 
machine mills, the ports in piston-valve bushings and 
false valve seats and performs a number of operations 
on throttle- and reverse-lever parts. 

Group 6—This group is equipped with sufficient ma- 
chinery to handle all necessary repairs to pistons and 
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Wheels and driv- _ rods, crossheads and guides. New bull rings are app.:ed 
ed Pe this to piston spiders by machines that are grouped together 
bay and served by a jib crane, a drill press for drilling the 

new bull rings, a pneumatic riveter for driving the new 


heater Racks 









































- =| rivets and an electric heater for heating the rivets. There 
r= S-- is also a 200-ton press in this group, served by the same 
le 
J] 7 & Table I1I—Analysis of Machine Tool Operations Required 
& mau a To Perform 50 Class 2 and 3: Repairs a Month 
E Lo \ B= P 
eS Ae ee cin —Group No. 3—Shoes and Wedges 
| oe = 
E es a 4 = bs 
&- ae ew 2a 8 =“ 
» a 4 ¢ = ~—s © 
fe BR oy 6s | O8GCOEE 
~------—----- ~~. "s a = n O.% Be $ & E —= 
: : so bh 68h COT CE 
Machine and operation HS Aa ZY Hr.-Min. Hr.-Min. GE 
36-in. by 16-ft. horizontal milling . 
machine: 
Mill shoes and wedges on in- 
ea ae side and outside (new)..... 1000 75 750 0 9 112 30 112.5 
5. Total, plus 25 per cent for 
we 2 MIE Aan eG gis ws a's esd 40nd see se so ee asa e Ree 140.6 
ee — 
"Laas ae 265 24-in. vertical drill press: 
guar UL 0s; a Drill old shoes and wedges for 
- v Ee ‘ae hasars 1000 25 250 0 6 25 00 25.0 
Total, plus 25 per Cent for 
soins foi at OE SE ow sk SOR Ran Lae whew eons 31.3 





38-in. by 14-ft. planer: 
Plane shoes and wedges to line 1000 75 750 0 15 187 30 187.5 





Total, plus 25 per cent for 
SO hor os Gases base dee boob been be ees seeeaee 234.5 


32-in. crank planer: ; 
Plane shoes and wedges toline 1000 25 250 0 25 104 12 104.2 





Total, plus 25 per cent for 
NIN NN Se ord oa dios oa 5G ale Ga ea aw hake awa enip ae 130.3 


Total number of machine hours 
for Group No. 3 for 50 loco- 
EN TE Ea n\n 614 6 2 Riess oop wae Gib iw as ko alae mae ee 429.2 


Total number of machine 
hours plus 25 per cent for 
EE, ON ok ce do Whusis ee he hee Sea we 536.5 





crane, for the application of new piston rods. Loco- 
motives receiving classes 1, 2 or 3 repairs have the piston 
rods ground or renewed, and the valve stems and slide- 







Hh 


z 7 i valve yoke stems are ground, fitted up with packing rings 
He and provided with suitable protection for transportation 
- tT to the erecting floor. All piston rods and valve stems 
| | | - fia , are coated with grease after fitting up to prevent rusting. 
. i 0 ey Pomona = The guides on all locomotives receiving Classes 1, 2 
oy the second floor Nd 3 repairs are ground on the three wearing surfaces 
i , of the North wing © a guide grinder. Bronze crosshead shoes are manu- 
i” i pe | of the Malletshop factured in quantities on the shoe and wedge milling 
H 7 
le 
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machine mentioned in Group 3. The guide fit of these 
new crosshead shoes is machined to the smallest stand- 
ard size and fitted on a crank planer to the guides with 
which they are to be used. 

Group 7—Main and side rods are removed from the 
locomotives in the stripping section of the shop adjacent 
to the rod department. When delivered to this group 
they are cleaned and inspected, annealed if necessary 
and fitted with new brasses, restored to standard length 
and delivered to the erecting shop. All new main and 
side rods for the entire system are manufactured at the 
Huntington shop. 

New main and side rods and rod straps are machined 
on a 48-in. horizontal milling machine. A 54-in. milling 
machine mills the rods to length, mills the ends and straps 
and the forked’ ends of side rods. A 15-in. slotter 
handles a variety of jobs on motion work while several 
types of drilling machines handle the drilling work in 
this group. A double-head rod boring mill bores the 
new side rods, back-end main-rod straps and the front 
end of main rods for the bushings. 

Rod bushings are turned and bored on a 24-in. vertical 
turret lathe and knuckle pins, knuckle-pin bushings and 
main-rod strap bolts are finished up on engine lathes. 
A 50-ton power press presses the rod and knuckle-pin 
bushings out and in. 

Group 8—The location of this group adjacent to the 
stripping and finishing tracks where the valve-motion 
parts are removed and applied permits the overhauling 
of the parts with a minimum of handling. After the 
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The North side of the shop—The coal transfer conveyor is 

shown in the distance and the monorail hoist for handling 

air pumps to the cleaning vat and to storage is shown on the 
side of the building 
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Above: The second floor of the North side of the shop which is devoted to light tin and brass work—Below: The ground 
floor of the Mallet shop with the stripping and finishing tracks in the center 
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parts are removed from the locomotives they are placed 
in metal baskets and thoroughly cleaned in the lye vat 
before delivery to the valve-motion group. In this group 





Table 1V—Summary of Estimated Machine Hours Required 
in Various Groups to Perform 50 Class 2 and 
3 Repairs a Month 


Total, 
Straight plus 25 per No. 
Grou, machine __— per cent for machines 
1 Department hours S.-O. work involved 
Driving wheels, engine- and trailer- 
truck wheels, axles and crank pins 2421.1 3026.4 17 
© RUE I, occa. d o's sa dite done eee 2124.8 2655.9 16 
— ae rr 429.2 536.5 4 
4 Frames, deck and draw castings, 
deck and pilot beams........... 1578.5 1973.2 14 
Cylinders and heads, steam chests 
ORG WRITES 6. bnscecaanswaeweeas 3371.8 4214.1 17 
6 Pistons and rods, crossheads and 
REMIND.) 5555 5:4 10 9 19050 410s oats srs oR evens 1691.8 2114.1 16 
ee ee errno 1718.7 2148.5 14 
8 Valve and reverse gear........... 2753.1 3440.3 18 
9 Spring and brake rigging......... 1979.8 2474.7 10 
10 Engine and trailer trucks, boosters 
OME SUGRE co cneds-o5 20 bee ee seadee ee Group 
me 4 ssh eiv avs 
Steam and exhaust pipes, super- 
heaters and units, and feedwater 
eee ER A ee eee 235.9 294.9 2 
12 Brass work, cab and boiler -mount- 
ee te Res ener WW ine aren 1636.4 2045.5 13 
l TUPPECTOEME WOKE 6 66 icisc cescws owes 4119.2 5149.0 19 
14 Air-brake and pneumatic devices.. 1061.0 1327.0 10 
LB: RR QR WG ais ok ies as ocean 2550.0 3187.5 18 
16 Drifting, intercepting and _ by-pass 
valves; throttle, reverse-lever and 
cylinder-cock rigging........... 217.0 271.2 2 
Miscellaneous work, grate and ash- 
pan rigging and large castings...See Group 
Me = 4 eee 
PRAUAK . ocralacs oivanauers Caucasian 27888.9 34859.4 190 





are all of the machines and other equipment necessary to 
complete the manufacture and repair operations. The 
completed parts are finished all over and are polished 
with portable buffing machines. 

All of the motion pins and bushings used on the 
C. & O. are finished to standard size and gage so that 
the fitting is a matter of the selection of the proper sizes 
from stock. Motion pins are manufactured on turret 
lathes after which they are hardened and ground. The 
straight body of the pin is ground to a standard size 
for the part involved and the taper fits for the rods 
are ground in step sizes on a taper of 3% in. in 12 in. 
Plug gages are used for selecting the sizes and these 
gages are marked A, B, C and D, the markings of the 
gage being 4 in. apart and varying, on the 34-in. in 
12-in. taper, 1/32 in. in diameter for each step. The pins 





Small parts and materials are handled almost entirely on skids 
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in stock are similarly marked. The taper fits on the 
pins are ground so as to leave 1/32 in. clearance be- 
tween the shoulder on the pin and the inside of the 
rod jaw for drawing up. Motion bushings are of stand- 
ard inside diameters and the outside diameters are 
ground to four step sizes. 

Group 9—When the brake and spring-rigging parts 
are removed from the locomotives they are taken to the 
annealing furnace to have the grease burned off and as 
soon as cold are delivered into storage. This group is 
provided with sufficient machinery to be self-supporting, 
except for bushings, which are manufactured to standard 
gage in the turrent-lathe group. All brake and spring- 
rigging parts when undergoing repairs are restored to 
original blueprint dimensions. 

Group 10—The machine work for this group is com- 
bined with that of Groups 4 and 23 most of it being 
of a special nature on engine and trailer trucks, boosters 
The group is self-supporting as far as 
machinery is concerned and is equipped with a steam 
hammer for fitting braces, binders, etc. 

Group 11—This group is located at the south end of 
the wheel bay and handles all of the steam and exhaust- 
pipe work, including throttle boxes, feedwater-heater 
drums and the testing and repairing of all superheater 
units. The material awaiting repairs is stored im- 
mediately outside the shop under the south crane run- 
way. There is a small cleaning vat located in this 
group for cleaning feedwater-heater-tube bundles. 

Group 12—This is the manufacturing brass depart- 
ment. Here all cab and boiler mountings and air-brake 
equipment except pumps are repaired. The cab and 
boiler mountings are removed from the locomotives in 
the stripping position and the parts are placed in specially 
designed metal boxes which are handled by lift trucks. 
Two types of boxes are used, one for boiler mountings 
that will be required to make the boiler water-tight for 
test, including blow-off cocks, boiler checks, safety 
valves, auxiliary domes and washout and arch plugs 
and the other box for cab mountings and air-brake ap- 
paratus such as brake valves, distributing valves, head- 
light generator, injector, lubricator, steam and air gages 
and similar equipment. These boxes are arranged with 
suitable partitions providing space for each of the 
articles. When the stripping is completed the boxes are 
delivered to the brass group on the second floor of the 
north bay of the longitudinal shop by means of the eleva- 
tor where they are placed on lift skids until the parts 
which they contain are scheduled for repairs. Upon 
completion of the repair work on the parts, the box 
containing the boiler mountings necessary to fit the 
boiler for water test is delivered to the erecting shop 
and box No. 2 is delivered to the finishing tracks with 
the air-brake apparatus and trimmings. 

Group 13—This is the turret-lathe group located on 
the second floor over the light machine bay. It is a 
manufacturing group and all of the work of this group 
is handled on a production basis in small or large lots. 

Group 14—This group is located adjacent to the 
stripping position where air pumps, feedwater-heater 
pumps, pneumatic fire doors, grate shakers and power 
reverse gears are removed from the locomotive. When 
these parts are taken off they are placed on the floor 
under the end of'a monorail crane which runs to the 
outside of the north end of the shop and along the shop 
wall. There is a break in the crane runway and a mono- 
rail traveling crane having two 4,000-Ib. trolleys operates 
on another runway at right angles to the first runway 
and serves the entire floor area of the air-pump repair 
group where the large units must be handled in making 
repairs. 
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Three Micro grinders handle the internal grinding on 
air-pump, feedwater-heater pump, stoker-engine cylin- 
ders and reverse-gear cylinders and a Landis 16-in. by 
72-in. horizontal grinder takes care of the work on pump 
and reverse-gear piston rods. 


Air-Compressor Test Rack 


In this group there is a pump test rack of sufficient 
size to accommodate all of the pumps that may be neces- 
sary to test at one time. The pumps are mounted on 
the test rack with special bolts of the “fitting-up” type 
using a tapered key so that they may be mounted and 
removed with practically no loss of time except that 
required to remove the pipe fittings. All pumps are 
tested under steam and the compressed air is piped into 
the shop air line while the exhaust steam goes into the 
low-pressure shop heating system. 

A handy piston storage rack constructed of structural 
shapes permits the storage of about 40 pistons at a time. 
The holes in the horizontal bars of the rack are two 
inches in diameter to accommodate the largest rod and 
are fitted with copper ferrules to prevent damage to the 
finished surface of the rod. 

Group 15—All bolts are manufactured in this group 
to stock sizes. Tapered bolts are manufactured to stand- 
ard gage sizes and locomotive taper reamers are equipped 
with collars and index numbers corresponding to their 
size, the purpose of which is to ream the holes to stand- 
ard size as determined by the collar on the reamer and 
then obtain from stock a bolt already turned. which is 
then cut off to the proper length and threaded. 

Group 16—This group contains the necessary machine 
equipment for repairing intercepting and by-pass valves, 
reverse and throttle levers and cylinder-cock rigging. 

The pipe and tin shop is located adjacent to the strip- 


282 





iil 
| gilt 
att 


Li ' 
wy (iN 
i jut 


DTMTAT ET | 


Above — Valve motion 
and reverse gear group 


Left — Machine tool 
equipment used in the 
air - pump department 


ping and finishing positions. When the pipe work is 
removed from the engine it is taken to the shop where 
it is inspected. The pipe which is unfit for further serv- 
ice is scrapped and the rest is repaired and stored on 
racks just outside the shop until needed for re-applica- 
tion to the engine when it goes out of the shop. 

The jackets are removed and sent to the jacket shop 
for examination. Damaged or worn parts are scrapped 
and replaced while all the good parts are stored on racks 
outside the north side of the jacket shop until needed 
for re-application. 

The tin work in this department involves the repair 
of tin ware and is handled on the second floor over the 
pipe shop. The small parts are handled in boxes on an 
elevator and the larger pieces are handled on a hoist at 
the west end of the shop which raises them to a plat- 
form on the second floor where they are handled through 
the shop on a monorail hoist. 


Other Departments 


Group 20 is a machine-tool repair department 
equipped with new machines. It handles machine tool 
repairs for all points on the C. & O. system. Machines 
requiring major repairs or overhauling are shipped to 
Huntington to have this work performed. 

A blueprint room is located on the main floor of the 
shop for the filing and distribution of blueprints to the 
shop. A blueprint machine is located here for use in 
making prints from shop tracings made in the shop 
draftsman’s department. 

Sub-store rooms each in charge of a storekeeper issue 
small bolts, nuts and washers, cotter keys, marking chalk 
and other small supplies that are required for the applica- 
tion of ash pans, front-end and various other patching 
around a locomotive, the needs for which cannot be ac- 
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curately determined in advance. 


This avoids delay in 


the erecting shop. ; 

Distributing tool rooms are located in the boiler shop 
and the machine shop. The one in the machine shop 
is located under the manufacturing tool room on the 
second floor and the transportation of small tools is 
effected by means of a dumb waiter. 

Group 18—The electrical repair shop is located near 
the southwest corner of the shop under the turret-lathe 
department and is equipped with all the necessary ap- 
paratus for repairing and testing headlight and train- 
contro] equipment as well as motors, generators, electric 
storage-battery trucks and other electrical apparatus 
for the entire system. 

In the extreme southwest corner of the shop is located 
a physical testing laboratory and directly overhead on 


the second floor a chemical laboratory. 


These labora- 


tories are completely equipped with the usual testing and 
chemical apparatus and the work is handled under the 
supervision of the mechanical engineer and engineer 
of tests for the entire system. 





Machine Tools and Shop Equipment in the Huntington 


101, 
103 
104 





Above — Independent, 
small-capacity 
and jib cranes are used 
to relieve the demand 
on the larger main-shop 
cranes 


Right—A special driv- 
ing box miller which can 
machine 20 new driv- 
ing boxes in eight hours 
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Locomotive Shops 


GROUP 1—WHEELs anp AXLES 


102 Hisey-Wolf double-end dry grinders 
Hyde 15-in. electric Gypsy 
Swift electric tire heater 


Stewart No. 8 soft metal melting furnace (Spencer turbo-compressor) 
Westinghouse 200-amp. portable electric arc welder 

Betts 30-in. extra heavy end-drive axle lathe 

Niles 28-in. two-carriage axle lathe 

Newton locomotive axle keyseat milling machine 


cranes 


» 219, 220, 221, 


, 403, 404 40-ft. 





(Machine Tools and Shop Equipment—Continued) 
Betts 96-in. boring mill 
Morton 24-in. keyseater 
Niles 72-in. radial drill 
Steptoe 24-in. shaper 
Betts 26-in. geared-hcad lathe 
Lodge & Shipley 24-in. engine lathe 
Niles 96-in. 600-ton hydrostatic wheel press 
Safety double-end emery grinder 
Putman 90-in. journal lathe 
Niles 90-in. driving wheel journal lathe 
Niles 90-in. wheel-grinding machine 
Niles 84-in. driving-wheel lathe (equipped for welding driving-wheel 
centers) 
General Electric motor-generator set 


, 124 Sellers 90-in. driving-wheel lathes 


Westinghouse 200-amp. portable electric arc welder 

127, 128 20-ft. 4,000-Ib. jib cranes; 2-ton American “Lo-hed”’ elec- 
tric hoists 

20-ft. 5-ton jib crane; 5-ton American “Lo-hed” electric hoist 


GROUP 2—Dnrivinc Boxes 


Watson-Stillman 100-ton hydraulic press 
Colburn vertical boring and turning mill 
Sellers 48-in. by 48-in. by 18-ft. planer 
Baker 30-in. slotter 

Morton 38-in. draw-cut shaper 

210 American 6-ft. plain radial drills 

Morton 32-in. draw-cut shaper 

Morton 30-in. draw-cut shaper 

Chambersburg 100-ten hydraulic forcing press 
Detroit Standard type A electric brass-melting furnace 
Newton L 66 driving-box milling machine 
Morton 36-in. draw-cut shaper 

Morton 32-in. draw-cut shaper 


. 216 Sellers 54-in. boring and facing mills 


American 6-ft. plain radial dri 
222, 223, 225, 226 20-ft. 4,000-lb. jib cranes; 1-ton 
“Lo-hed”’ electric hoists 

1%4-ton mast crane; 1l-ton American ‘‘Lo-hed” elec- 
tric hoist 


20-ft. 4,000-Ib. jib crane; 2-ton American ‘Lo-hed”’ 


GROUP 3—SuHoeEs anp WEDGES 
Newton special shoe and wedge milling machine 
Edlund round-column drilling machine 
Hisey-Wolf double-end dry grinder 
Bridgeport 16-in. by 3-in. double-end dry grinder 
Cincinnati 32-in. back-geared shaper 
Newton 32-in. crank planer 
Niles 44-in. by 44-in. by 14-ft. planer 
GROUPS 4, 10 anp 23—Pitor Beams, Deck CAsTINGs, AND 
Unusvat Joss 
406 Hisey-Wolf double-end dry grinders 
4,000-ton jib cranes; “Lo-hed” 
electric hoists 
20-ft. 4,000-Ib. jib crane; 1-ton American ‘‘Lo-hed” electric hoist 
Champion 20-in. upright drill 
Bullard 42-in. vertical turret lathe 
Gould & Eberhardt 24-in. back-geared shaper 
5-ft. radial drill 
412 American 6-ft. radial drills 
Lodge & Shipley 22-in. by 12-ft. engine lathe 
Niles-Bement-Pond 18-in. slotter 
Lodge & Shipley 24-in. by 5-ft. 6-in. engine lathe 
Gray 48-in. by 48-in, by 18-ft. open-side planer 
Ohio Model 5-T horizontal boring and drilling machine 
Niles-Bement-Pond 42-in. by 14-ft. planer : 
420 ao 4,000-lb. jib cranes; 2-ton American ‘‘Lo-hed”’ electric 
oists 


American 
19-ft. Conkey 


electric hoist 


2-ton American 


GROUP 5—Cy.uinpers anp STEAM CHESTS 


Lodge & Shipley 27-in. engine lathe 
Newton 32-in. crank planer 
Bement-Miles 15-in slotter 

Niles 48-in. by 48-in. by 14-ft. planer 
King 42-in. vertical turret lathe 

Niles 42-in. vertical turret lathe 
Bullard 36-in. vertical turret lathe 



















508 Barnes No. 3, 
509 Bullard 54-in. 
510 Cincinnati No. 4 plain milling machine 


34-in. drill 
vertical turret lathe 


511 Le Blond No. 3 universal ‘milling machine 
512 Boye & Emmes 18-in. by 4-ft. 8-in. engine lathe 
513, 514 20-ft. 4,000-lb. jib cranes; 1-ton electric hoists 


GROUP 


601, 602 Diamond 30-in. face grinders 
603 Landis 16-in. by 40-in. by 120-in. 
604 Newton 32-in. by 32-in. by 32-in. 
605 Baker 18-in. vertical drill 

606 Reed 20-in. engine lathe 

607 Hisey-Wolf double-end dry grinder 
608 Niles No. 3 double cotter drill 
609 Bullard 34-in. engine lathe 

610 American 20-in. by 14-ft. engine lathe 


6—Piston Rops 


grinder 
crank planer 


611 Chambersburg 66-in. 400-ton high-speed wheel pre 

612 Hanna 12-in. by 12-in. 50-ton riveter 

613 Berwick No. 3 electric rivet heater 

614 American 4-ft. plain radial drill 

615 Bullard 36-in. vertical turret lathe 

616 Colburn 42-in, vertical boring and turning mill 

617, 618, 619, 620 20-ft. 4,000-Ib. jib cranes with 1-ton American ‘‘Lo- 
hed” electric hoists 


GROUP 7—MaIn anv Sipe Rops 


701 Newton 48-in. horizontal rod milling machine 

702 Niles-Bement-Pond No. 10 vertical milling machine 

703 Newton £4-in. single- spindle vertical rod milling machine 
704 18-ft. radius jib crane, 4,000-lb. capacity, 1-ton electric hoist 


705 Edlund round-column drilling machine 

706 Watson-Stillman 100-ton hydr au lic press 

707. Hisey-Wolf double-end dry grinder 

708 Micro FG 18-in. grinder 

709 Newton S-27 duplex rod boring machine 

710 Sellers 84-in. radial drill 

711 Ingersoll 54-in. by 16-in. horizontal 

712, 713 Lodge & Shipley 18-in. by 

714. Gould & Eberhardt 20-in. sha per 

715 Bullard 24-in. vertical turret lathe 

716 Bullard 36-in. vertical turret lathe 

717. Morton 18-in. keyseater 

718 DeRemer-Blatchford car-bottom 

719 Buffalo direct blower 
GROUP 8 

801 Newton radius link grinder 

802 Hisey-Wolf double-end dry 

803 Edlund 24-in. drill press 

804 Ohio 4-T horizontal boring, 

805 Newton 32-in. crank planer 

, 806 Kempsmith No. 5 plain high-power milling machine 

807, 808 Monarch 18- -in. by 8-ft. geared head lathes 

809 Niles 56 in. engine lathe 

810 Boye _& Emmes 18-in. engine lathe 

811, 812 Landis 6-in. by 18-in. plain grinding machines 

813 Heald No,..72-A internal grinding machine 

814 Gould & Eberhardt 20-in. shaper 

815 Baker 18-in. vertical drill 

816 Bullard 36-in. vertical turret lathe 

817 Bement Miies 15-in. stroke slotter 


GROUP 9—SprinG 


901 Reed 20-in. engine lathe 

902 Lodge & Shinley 18-in. by 12-ft. engine lathe 
903 Lodge & Shipley 30-in. engine lathe 

904 Foote-Burt 36-in. vertical drill 

905 _Champion upright 20-in. drill 

906 Hisey-Wolf double-end dry grinder 

907 Baker 18-in. vertical dril! 

908 Colburn special 3-spindle drilling machine 


rod milling machine 
12 ft. engine lathes 


annealing furnace 
Vatve-Motion Parts 


grinder 


drilling and milling machine 


AND BRAKE RIGGING 
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GROUP 11—Exnavust Pipes, TuHrRo?1TLEs, 
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View of the wheel bay 
showing the heavy ma- 
chinery, aisle room and 
the wheel tracks. 


Edlund round-column vertical drill 
Gisholt 3%-in. by 36-in. turret lathe 


FEEDWATER DRUMS AND 
SUPERHEATER UNITS 


1101 Niles 60-in. radial drill 
1102 Pond 32-in. triple-geared engine lathe 
1103 Reed 18-in. engine lathe 
1104 Superheater-unit testing rack 
1105, 1106 Hisey-Wolf double-end dry grinders 
1107 25-ft. 4,000-lb. jib crane; 1-ton American ‘‘Lo-hed”’ electric hoist 
1108 14-ft. jib crane; chain hoist 
1109 Lye vat for feedwater-heater tubes 
GROUP 12—Brass MANUFACTURING DEPARTMENT 

1201, 1202 Lodge & Shipley 18-in. engine lathes 
1203 Lodge & Shipley’ 20-in. engine lathe 
1204, 1211 American 24-in, Fox lathes 
1205, 1208 Sidney 18-in. by 6-ft. Monotrol engine lathes 
1206 Warner & Swasey No. 4 turret lathe 
1207, 1210 American 18-in. Fox lathes 
i209 Gisholt 3%-in. by 36-in. turret lathe 
212 Brown & Sharpe No. 6 automatic screw machine 

GROUP 13—Turret LatHe Propuction DEPARTMENT 
1301 Cleveland 1%-in. automatic stud machine 
1302 Browne & Sharpe No. 6 automatic tool machine 
1303, 1317, 1318, 1319 Jones & Lamson 2%-in. by 24-in. flat turret lathes 
1304 Jones Lamson °2- -in, by 24-in. flat turret lathe 
1305 Jones & Lamson 3-in. by 36-in. flat turret lathe 
1306, 1314 Warner & Swasey No. 2-A Universal turret lathes 


1315 
1316 


GROUP 14—ArrR anp Heater Pumps, 


1401, 
1403 


1510 
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1310 Warner & Swasey No. 4-A Universal turret lathes 
1312 Warner & Swasey No. 3-A Universal turret lathes 
Gisholt 6%-in. by 42-in. turret lathe 
Hisey-Wolf double-end dry grinder 

Warner & Swasey No. 4 turret lathe 

Frre Doors, Grate SHAKERS AND 
REVERSE GEARS 


1402 Micro model FG 18-in. grinders 

Air pump test rack 

Edlund type 3-D drilling machine 

Washing platform 

5-ft. by 17-ft. lye vat 

Avey 12-spindle No. 3 drill 

Hisey-Wolf double-end dry grinder 

1410 2-ton hand-power traveling 
2-ton electric hoists 

Micro model DG grinder 

Landis 16-in. by 72-in. cylinder grinder 

American 20-in, by 8-ft. high- duty lathe 

American 14-in. by 8-ft. high-duty lathe 

18-ft. 4,000-Ib. capacity jib crane with 2-ton electric hoist 

12-ft. 4,000- Ib. capacity jib crane with 2-ton electric hoist 

Bridgeport 16-in. by 3-in. double-end grinder 

Champion 20-in. upright drill 

Covel-Hanchett No. 800 vertical grinder with Buffalo blower 

Rockwell 21-in. drill press 

Edlund _ drilling machine 

Hisey-Wolf 18-in. by 2%-in. double-end grinder 

15-ft. radius jib crane; one-ton chain hoist 

Foster rotary and lap’ plate truing machine 


GROUP 15—Bo tts anp Pins 


Pels bar shear 

1522, 1523 American 16-in. portable engine Jathes 
Edlund round-column drilling machine 

Special four-spindle bolt turning machine 

Bush four-spindle bolt turning machine 


crane, 23-ft. 6%-in. span with 
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1513 
1514 
1516 
1517 


18, 1519, 


1601 
1602 
1603 
1604 
1605 


701 
1702 
1703 
1704 
1706 


1801 
1802 
1803 
1804 
1805 
806 
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Whiton 332-in. bolt centering machine 

Seasted bolt centering facing and pointing machine 
Acme 2-in. bolt pointer 

Pawtucket No. 1 Victor nut facer 

Landis 2-in. double-head bolt threader 

Acme 1%4-in. bolt pointer 

Detrick & Harvey No. 4 triple-head bolt turner 
1520, 1521 Sidney 14-in. by 6-ft. engine lathes 


GROUP 16—THROTTLE AND REVERSE LEVER 
Hendey 24-in. engine lathe 
Reed 18-in. engine lathe 
Hisey-Wolf double-end dry grinder 
Buffalo 20-in. upright drill ‘ 
Edlund round-column drilling machine 
GROUP 17—MIsceLLaNnEous Work 


20-it. 4,000-lb. jib crane; 1-ton American ‘‘Lo-hed” 
Bement Miles 800-lb. steam hammer 

Walter Stock adjusting machine 

Johnson 36-in, by 36-in. oil-burning blacksmith forge 
Watson-Stillman %-in. by 2-in. 2-plunger vertical pump 


GROUP 18—E LeEctric SHopP 


Bridgeport 16-in, by 3-in. double-end grinder 
Barnes 20-in. drill press 

Insulating-paint vat for dipping motors 
Electric armature baking oven 

Electric service 40-in. insulation shears 
Underwood 3-in. pneumatic pipe bender 


electric hoist 


18-in. Hendey engine lathe ‘ i 

Landis 2-in. double pipe and nipple machine 
GROUP 19—ManuracturinG Toot Room 

18-ft. 4,000-lb. jib crane; 1-ton chain hoist 


Stewart No. 11 oven furnace with Brown control valve and Brown 
recording pyrometer 

Stewart muffle furnace with Brown control 

cording pyrometer 

Water tanks 

1906 Oil tanks 

Stewart No. 3 double-deck furnace with Brown registering pyrometer 

Stewart No. 17 rectangular furnace with Brown control valve 

Stewart No. 28 oven furnace 

Motor-driven turbo-compressor 

Leeds-Northrup temperature recording panels 

1916 Leeds-Northrup automatic temperature control panels 

Homo No. 9158 electric furnace, 220 volts, 15 amp., 3.3 kw., 
1,800 deg. 

Homo electric furnace, 220 volts, 90.8 amp., 20 kw. 1,200 deg. 

Brown & Sharpe No. 4-A Universal milling machine 

Hisey-Wolf double-end dry grinder 

Brown & Sharpe No. 3-B milling machine 

Van Norman No. 3 milling machine 

Brown & Sharpe No. 2-A milling machine 

Brown & Sharpe No. 2 milling machine 

Pratt & Whitney vertical shaper 

Colburn D-4 24-in. drill press 

Gould & Eberhardt 24-in. shaper 

Ohio 20-in. shaper 

Gould & Eberhardt 14-in. 

Champion 20-in. drill 

Barnes 20-in. column drill 

Gibbs “Little’”’ drill press 

Davis No. 1 keyseater 


valve and Brown re- 


shaper 








Machining driving-box brasses on draw-cut shapers 
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» 1944 Pratt & WwW hitney 16-in. 


Pratt & Whitney 5-in. milling machine 
Campbell No. 2 nibbling machine 

Racine No. 20-CX shear-cut saw 

Whiton 6-in. two-spindle centering machine 
Jones No. 4% arbor and straightening press 
Model B lathes 
Hendey 16-in. tool-room lathe 
1942 Lodge & Shipley 18-in. 
Hendey 16-in. engine lathe 
Warner & Swasey No. 1-A turret lathe 
Ingersoll milling-cutter grinder 

Brown & Sharpe No. 2 grinding machine 
Brown & Sharpe No. 3 grinding machine 
Landis No. 4 pe No 3 grinder 

Landis die grinder 


engine lathes 





1951 Abrasive No. 33 vertical suriace grinding machine 
1952 Cincinnati 1%-in. plain cutter and tool grinder 
1953 Brown & Sharpe No. 13 tool grinder 
1954, 1956, 1960 Hisey-Wolf double-end dry grinders 
1955 Pratt & ‘Whitney No. 3 bench lathe 
1957 Sellers No. 2-A drill grinder 
1958 Sellers 3-in. drill pointing machine 
1959 Oliver No. 51 3-in. drill grinder 
1961 Sellers No, 1-A tool grinder 
1962 Sellers No. 1 Universal tool grinder and shaper 
1963 Bridgeport No. 5-F grinder 
1964 Gisholt Universal tool grinder 
GROUP 20 : Toot Repair Group 
2C01 Betts 54-in. by 14-ft. planer 
2002 Racine No. 2-C power hack saw 
2003 Betts-Bridgeford 30-in. geared-head engine lathe 
2004 American 18-in. engine lathe 
2005 Hisey-Wolf double-end dry grinder 
2006 American 14-in. engine lathe 
2007 hiton 6-in. 2-spindle centering machine 
2008 Edlund round-column drilling machine 
2009 American 5-ft. plain radial drill 
2010 Ohio 24-in. Dreadnaught shaper 
2011 Bridgeport No. 5 tool grinder 
2012, 2013 20-ft. 4,000-lb. jib cranes; 1-ton American “Lo-hed”’ electric 
hoists 
GROUP 22—Tin anv JackeT Work 
2201 Pels double-end punch and shear 
2202 Atkins 12-in. by 4-in. metal band saw 
2203 Rockwell 21-in. drill press 
2204 Hisey-Wolf double-end dry grinder 
2205 Thomson spot welder 
2206 Peck, Stow & Wilcox 98-in. cornice brake 
2207 -Niagara 96-in. squaring shears 
2208 Peck, Stow & Wilcox 32-in. squaring shears 
2209 Peck, Stow & Wilcox 36-in. by 36-ft. shear 
2210 Lenox throatless rotary shear 
2211 Dreis & Krump 96-in. cornice brake 
2212 omson spot welder 
2213 Niagara No. 7 geared press 
2214 Peck, Stow 4 ilecox 42-in. No. 142 shear 
2215 Peck, Stow & Wilcox 36-in. No. 137-C shear 
2216 Niagara No. 4 ceared press 
2217. Niagara No. 101 press 
GROUP 24—Pire Work 
2401 Landis 8-in. single-head pipe threading and cutting machine 
2402 Peters 12-in. abrasive pipe cutter 
2403 Murchey 4-in. pipe cutter 
2404 Bignall & Keller No. 3 pipe cutter 
2405, 2406 Landis 1%4-in. double-head pipe and nipple threading machines 
2407, 2408 Landis 2-in, double-head pipe and nipple threading machines 
2409 Williams 4-in, single-head pipe and nipple threading machine 
2410 3-in. extra-heavy rotary pipe bending machine 
2411, 2414 Pipe forges 
2412, 2415 Quenching tanks 
2413, 2416 Pipe bending tables 
2418, 2422 18-ft. jib cranes, 4,000-lb. capacity; 1-ton electric hoists 
2419, 2420, 2421 Babbitt furnaces 
GROUP 25—Puysicat TestTinG LABORATORY 
2501 Southwark 5%-in. by 1%-in. by 2-in. hand pump 
2502 Ingersoll-Rand Type 15 motor-driven air compressor 
2503 Southwark 1,000,000-lb. Universal testing machine 
2504 Scott horizontal fabric tester 
2505 Hisey-Wolf double-end dry grinder 
2506 Southwark 60,000-lb. testing machine 
2507 Edlund round-column drilling machine 
2508 20-ft., 4,000-lb. capacity jib crane; 1l-ton American ‘‘Lo-hed”’ elec- 
tric hoist 
GROUP 26—CuHeEmicaL Laboratory 
2601, 2602 Edlund 3-D drilling machines 


2603 Wicaco oil groover 
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42-in. cold-saw cutting-off machine 

18-in. double-end dry grinder 

No. 5 wet tool grinder 

Pneumatic stock bender 

1,000-ton hydraulic forging press 

Walter Stock adjusting machine 

8-ft. 6-in. by 15-ft. car bottom annealing furnace 
7-ft. by 9-ft. 6-in. double-chamber hammer furnace 
3-ft. by 5-ft. furnaces 

2-ft. by 3-ft. furnaces 

2-ft. by 4-ft. furnace 

5-ft. by 6-ft. furnace 

100-Ilb. helve hammers 

4,000-Ib. steam hammer 

2,000-lb. steam hammers 

1,100-lb. steam hammer 

Coal forges 

Oil forges 

1,000-amp., 75-kw., motor-generator set 

No. 4 Oxygraph cutting machine 





* The locations of these facilities are not shown on the drawings. 
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ARALLELING the advent of more modern loco- 

motives, extended locomotive runs, use of less ex- 
pensive fuel and other desirable motive power develop- 
ments, there must be a corresponding modernization in 
locomotive terminal facilities to realize the full benefit 
from these improvements in motive-power practice. 
While some roads have allowed their terminal facilities 
to lag seriously behind development of the locomotive, 
there have been many notable exceptions in the form of 
new terminals constructed in the last few years to meet 
changing motive-power conditions. But no railroad has 
adopted a more comprehensive or consistent program in 
respect to locomotive terminal improvements than the 
Great Northern. 

An outstanding feature of the Great Northern’s loco- 
motive terminal program is the fact that it is not con- 
fined to a mere enlargement or multiplication of exist- 
ing facilities required 
to accommodate better 
and bigger locomo- 
tives. Such improve- 
ments as the lengthen- 
ing of enginehouse 
stalls, however neces- 
sary from the stand- 
point of servicing the 
new motive power, 
contribute little or 
nothing toward in- 
creasing the basic effi- 
ciency of terminal 
operation, which not 
only implies proper 
maintenance of the 
modern locomotive be- 
tween shoppings but 
that this maintenance 
attention be accom- 
plished with the least 
possible detention of 
locomotives from road 





Modernizing Locomotive Terminals 
On the Great Northern 


Main line power handled at 18 
fewer enginehouses than in 1920 
—Improvements at present ter- 
minals show substantial savings 


service and with the lowest possible fuel and labor cost 
at terminals. The program for terminal improvements 
on the Great Northern has taken into account the oppor- 
tunity for economy in connection with the large quanti- 
ties of fuel ordinarily consumed at terminals, not only 
for general purposes about the terminal but on locomo- 
tives while building fires or standing under steam at 
terminals. In this connection it should be borne in mind 
that the increase in grate areas with the advent of the 
more modern locomotives, while making for fuel econ- 
omy on the road, has greatly increased the coal con- 
sumption at terminals since it has been found that this 
increases in almost direct proportion to the grate area. 
This program for terminal improvements also takes into 
account the rising cost of labor required for properly 
maintaining larger and more specialized motive power 
at terminals. 

A glance at the accompanying map comparing loco- 
motive terminal facilities on the great Northern in 1920 
with 1931 shows in a most effective way what has been 
accomplished toward the unification and improvement of 
these facilities during this period. Within the past ten 
years engine-terminal facilities on the Great Northern 
have been concentrated at selected points where living 
and employment conditions are most desirable and im- 
proved modern terminals contribute most to economy 
by conditioning locomotives for extended runs. The 
terminal-improvement program has consisted essentially 
of a careful distribution of new facilities among existing 
terminals, which is in marked contrast to the more lavish 
expenditure on a few new terminals by some railroads 
at the expense of all other terminals on these roads. 
There still are a number of terminals on the Great North- 
ern at which improved facilities could be utilized to 
advantage, but it is anticipated that within the next few 
years every main-line terminal on this road will be 
equipped for handling locomotives with the high effi- 
ciency above defined. 


New Great Northern power plant and enginehouse addition at Great Falls, Mont. 
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All expenditures for these improvements on the Great 
Northern have been directed in accordance with a gen- 
eral plan for the elimination of any terminals that could 
be dispensed with by an extension of locomotive runs or 
consolidation of facilities. Other terminals have been 
improved to incorporate modern features of construc- 
tion and layout, a striking example being the new Inter- 
bay locomotive terminal at Seattle, Wash., where all 
shop facilities on the west coast are concentrated. This 
is a 24-stall enginehouse with a power plant containing 
two oil-fired 250-hp. Babcock & Wilcox bent-tube boil- 
ers, supplying direct steam to all locomotives. No fires 
are lighted while locomotives are in the house and no 
heating system or smoke jacks are required on this ac- 
count. As an indication of the fuel economy resulting 
from this method of operating the terminal, it is ob- 
served that expenditure for all fuel oil consumed has 
averaged about $2.15 per locomotive turned, the shop 
and other general steam requirements outside the engine- 
house being estimated at approximately one-half of the 
total boiler output. 

The Interbay terminal illustrates a type of construc- 
tion which has been developed as a standard for all new 
structures or additions to present main-line enginehouses 
on the Great Northern. This comprises a monitor roof 
of timber construction supported on 10-in. by 10-in. 
timber posts. Monitor sash are wood but the outer and 
end walls have steel sash which were found practicable 
owing to elimination of all smoke and stack gases in 
the house. This, together with an interior coating of 
aluminum paint, produce an exceptionally well lighted 
interior. The outside, end and partition walls in these 
new standard enginehouses are of brick. Locomotive 
doors are wood with steel framework hinged on cast- 
iron pillars. At Interbay, a wood floor was laid on ac- 
count of the low cost of timber on the coast but in all 
other new houses and in a number of the older houses, 
concrete floors are being laid. The stall length of these 
new enginehouse sections varies with the requirements 
for size of locomotives to be handled, but this does not 
alter the general type of construction. At Interbay. 
the stall length is 116 ft. and in the new addition to the 
enginehouse at Great Falls, Mont., and other main line 
terminals, the stall length is 134 ft. as shown in the 
accompanying cross-sectional drawing. 

While the gradual extension of locomotive runs he 
been a determining factor in the rearrangement of loco- 
motive terminals, the substitution of coal for oil fuel 
and utilization of low priced coal mined locally, are now 
equally important factors in respect to the rehabilita- 
tion of these terminals. The increased use of coal on 
locomotives has added a considerable burden to terminal 
operations, not only in respect to coal handling but 
cinder disposal, since the available western coals have 
a high ash content. During the past ten years the Great 
Northern has built seven steel coaling stations. A ma- 
jority of these new coaling plants have been erected to 
supersede frame coaling stations which, although mechan- 
ically operated, had become expensive to maintain and 
inadequate in capacity. At the larger terminals the 
practice is to install all-steel superstructures of 500 
tons overhead bin storage and a hoisting capacity of 
75 tons per hour. This is obtained with balanced 
buckets and a mechanically reversing hoist driven by a 
15-hp. motor, the low current consumption required for 
this type of equipment being one of the factors con- 
tributing to the operating savings obtained from im- 
proved coaling facilities. 

It has been found on the Great Northern that coaling 
stations of this type with the steel superstructure can be 
built more economically than with concrete and, if neces- 
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sary, can be moved from one terminal location to another 
to meet a change in operating conditions. 

Originally all locomotive cinder-handling facilities on 
the Great Northern were of the familiar hand shovel 
type with a depressed track for the cinder cars into which 
the ashes were shoveled. There are now seven locomo- 
tive terminals on the Great Northern having mechanical 
equipment for handling cinders. Most of these facilities 
are designed to serve several locomotive tracks, every 
multi-track unit being equipped with cast-iron hoppers 
of 100 cu. ft. capacity and undercut gates between ad- 
jacent tracks served and a bucket of 50 cu. ft. capacity 
running under these hoppers. The ash bucket is en- 
tirely automatic in its operation, being controlled by 
electric push-button switches between the tracks so that 
the same men who dump locomotive fires and empty 
the ash pans can hoist these cinders into an adjacent car 
without additional labor. The labor savings accom- 
plished by each of these mechanical cinder plants de- 
pends on the number of tracks served and locomotives 
handled, but. for a typical three-track installation is 
averaging $4,000 per year. There is also an indirect 
saving accomplished in reduced detention to locomotives 
passing over a multi-track cinder plant into the engine- 
house because of the increased number of locomotives 
that can be accommodated at the same time. 


Improved Boiler Plants an Important Objective 


Ten years ago the power plants at locomotive terminal 
on the Great Northern had stationary boiler equipment 
consisting very largely of old locomotive or horizontal 
return-tubular boilers of limited capacity. They were 
probably no worse than on many other roads where 
there was little or no appreciation of the large quantities 
of fuel usually wasted by these antiquated facilities, or 
of the handicap to satisfactory terminal operation be- 
cause of their inadequate capacity. 

In recent years some roads have undertaken to im- 
prove this situation by the electrification of terminals. 
This has involved the installation of motor-driven com- 
pressors and other shop tools where required and elec- 
tric stack-blower fans in place of the usual steam blower 
line. Electric current rates that on their face appear 
attractive are usually offered by the public utility com- 
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Unit pulverizers adapted to burning low-cost screened coal 
in Great Northern locomotive terminal power ae 
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pany as an inducement but often prove expensive for the 
railroads on account of certain premiums that must 
be paid for peak-load requirements. Furthermore, at 
all terminals on the Great Northern the heating load is 
an important consideration, as heat, not only in the 
enginehouse but for adjacent shop and station buildings, 
coach yards, etc., is required for at least nine months of 
the year. To make an investment in electrically oper- 
ated equipment and purchase current throughout the 
entire year in order to close down and disrupt the or- 
ganization of a stationary boiler plant for a few months 
was not considered economical, particularly where the 
opportunity exists, as on this road, to purchase locally 
mined coal suitable for stationary boiler use at a low 
price. The policy on the Great Northern is to take 
advantage of this situation through improved power 
plants. 

The first important step in this direction on the Great 
Northern was the construction several years ago of a 
new boiler plant at Minot, N. D., designed to utilize 
the lignite coal that is mined locally. This plant con- 
sists of three Edgemoor boilers of 250 hp. capacity 
each, with chain-grate stokers and forced draft. Or- 
iginally this plant was intended to furnish steam at 150 
Ib. pressure for the operation of an engine-generator 
set as well as the steam required for drafting engines 
in the enginehouse and heating all of the terminal 
buildings. About a year ago however, the boiler pres- 
sure was raised to 175 lb. and a direct steaming system 
installed to serve 18 stalls, comprising the newer sec- 
tion of the enginehouse. 

All of the larger freight and passenger power turned 
at Minot is now operated by this system, locomotive 
fires being dropped on arrival at the cinder pit and not 
ignited until the locomotive leaves the enginehouse. All 
steam required for resteaming locomotives and holding 
them under steam awaiting departure is supplied from 
the stationary boiler plant. The greatest economy in 
the operation of this system at Minot is derived from 
the difference in stationary power-plant fuel and the 
cost of coal that would otherwise be burned on locomo- 
tives at the terminal. The eastern coal supplied to loco- 
motives at this point costs about $3.75 per ton at Su- 
perior, Wis., and must be hauled nearly 500 miles to 
Minot, while lignite coal burned in the stationary boilers 
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Typical interior of KL 
new standard engine- a 
house _— construction 
on Great Northern 
showing high pres- 
sure locomotive 
steam supply line 
from power plant 
with meter and low 
pressure connections 
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Multi-track mechani- 
cal cinder plant at 
the Williston (N.D.) 
terminal, typical of 
several installations 
that are making a 
substantial labor sav- 
ing and expediting 
locomotive handling 


costs 75 cents a ton at the mines which are less than 75 
miles from Minot. While this lignite coal is inferior 
in heat value to the locomotive coal, the stationary 
boilers in which it is burned are operated at a much 
higher rate of efficiency than could possibly be obtained 
on locomotives standing in the enginehouse so that this 
difference in the cost of fuel per ton represents ap- 
proximately the actual saving for each locomotive 
turned. In addition to this saving, there is an appre- 
ciable reduction in the amount of fuel required to heat 
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the enginehouse because of the elimination of open 
smoke jacks through which a considerable amount of 
heat escapes in cold weather. 


New Power Plants Typify Best Modern Construction 


This year the Great Northern is building three modern 
power plants, at terminals where cheap stationary power- 
plant coal is available, to replace horizontal return- 
tubular and old locomotive boilers in which it has been 
necessary to burn fuel oil to develop the required output. 
While the highest standards of boiler efficiency have 
been aimed at the capital expenditures involved have 
been moderate. The largest of these power plants has 
just been completed at Great Falls, Mont., to serve a 
36-stall enginehouse, the adjacent locomotive and car 
shops and to furnish steam for heating these buildings 
as well as the passenger station, freight depot and divi- 
sion offices at some distance (across the Missouri River 
bridge) from the locomotive terminal. Steam-driven 
equipment in the power house includes an air compres- 
sor, turbine pumps for a water filtering plant, duplex 
boiler feed pumps (outside packed) and turbine-driven 
unit coal pulverizers for supplying the boilers with pul- 
verized coal. No electric generating equipment is pro- 
vided as the electric current requirements are pur- 
chased under contract from near-by hydro-electric 
plants. For supplying the steam required at this ter- 
minal, the new power plant is equipped with three 350- 
hp. Bros-Wetherbee boilers designed to burn pulverized 
coal from Strong-Scott unit pulverizers. The boilers 
each have individual settings with Liptak air-cooled 
walls and a combustion space ample for developing over 
300 per cent rating. 

Natural draft sufficient for developing this rating 
from two boilers in operation at the same time is pro- 
vided by a 225-ft. concrete stack. Instruments for gov- 
erning the efficient operation of each boiler include a 
Republic integrating and recording steam flow meter 
with COz and stack-gas temperature recording on a single 
chart, with a set of draft gauges mounted on the same 
panel. The stack damper control on each boiler is of 
the automatic type manufactured by the Engineer Com- 
pany. The boilers have Marion soot blowers with seven 
blower heads to each boiler. The power-plant piping 
involves two pressure systems, the boilers carrying 250 
lb. supply steam at this pressure direct to the boiler feed 
pumps, the pulverizer turbines and to the enginehouse 
for direct steaming locomotives, while steam for other 


The boilers, engine room and water filtering 
plant at Great Falls showing the individual 
setting for each 350-hp. boiler, welded head- 
er construction and principal piping details 
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auxiliaries, heating, etc. is taken from a low-pressure 
header supplied through the reducing valve arrange- 
ment illustrated herewith. The accompanying cross- 
sectional and elevation drawings of the power plant and 
boilers show the general arrangement and construction 
of this equipment, particularly the design of boilers and 
principal piping details. This is of all welded construc- 
tion with a special header arrangement for equalizing 
steam flow from each boiler. All steel fittings with 
welded-in necks and welded-in elbows were employed in 
this construction, which was installed by the Railway 
Engineering Equipment Company. All valves, except 
the Fisher pressure-reducing valves and a Hancock cast 
steel cone-seated valve in the pressure-reducing by-pass, 
were furnished by the Crane Company, Series 30XN 
cast-steel valves being employed in the higher-pressure 
steam mains and boiler feed lines. The coal- and ash- 
handling facilities are both of the vertical-conveyor type, 
with a 125-ton coal storage bin in the boiler room. A 
motor-operated weigh-lorry distributes coal from this 
bin to each of the three unit pulverizers. 


Fuel Cost Reduced at One Terminal from 
$5,000 to $1,500 a Month 


This new power plant supersedes an old boiler plant 
typical of many terminal installations still in use, com- 
prising three horizontal return-tubular boilers of 150-hp. 
capacity each and five locomotive boilers, all oil-fired 
and consuming fuel oil at the average rate of about 
1,400 lb. an hour. In addition to this, the new power 
plant supersedes a large oil-fired locomotive kept under 
fire in the enginehouse as a temporary expedient for 
supplying the steaming system pending construction of 
the new power plant. The total fuel oil consumption at 
this terminal has been costing the railroad about $5,000 
per month which will now be reduced to a coal consump- 
tion of less than 50 tons per day at a price of $1.00 
per ton. 

The coal now being burned is mined near Great Falls 
by a subsidiary company. As this coal is intended for 
use in pulverizers it is screened out of the locomotive 
coal furnished to the railroad by the same company 
which tends to improve this coal for locomotive use. 
While the coal supplied is of relatively low heat value, 
the power plant is equipped to realize the utmost effi- 
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ciency from this grade of coal. In an initial run stack 
gas temperatures of approximately 500 deg. and a COz 
content of more than 17 per cent were observed. 

The direct-steaming system in the enginehouse to be 
supplied by this power plant with steam at. 250-Ib. 
pressure, extends over 18 stalls which includes an 8-stall 
addition of the new standard construction without smoke 
jacks and ten adjoining stalls which are sufficient for 
handling all of the larger locomotives turned at this 
terminal. A Cochrane indicating, recording and in- 
tegrating flow meter is installed in the direct-steam sup- 
ply line where this enters the enginehouse as a guide in 
the operation of this system to avoid unnecessary peak 
loads and record the total steam used. The entire power 
plant project at Great Falls cost the railroad less than 
$200,000, exclusive of the equipment already on hand, 
such as air compressors, etc., which were utilized. 

Two other locomotive-terminal power plants now 
under construction on the Great Northern are located 
at Whitefish, Mont., and Williston, N. D. Both of these 
plants conform to the same high standard of design 
and construction as that above described, although they 
are of smaller capacity than the Great Falls power plant. 
At the Whitefish terminal, three boilers of 250 hp. ca- 
pacity each, furnished by the Puget Sound Machinery 
Depot, are being installed. These are designed for 
burning pulverized coal and are of the same type of 
construction as that employed at Great Falls, which 
will permit operation at 300 per cent rating with the 
same degree of efficiency. Screened coal from the Great 
Falls district will also be utilized, but at a somewhat 





higher cost on account of the longer freight haul in- 
volved. However, this coal will move against the direc- 
tion of heavy tonnage so that its actual cost to the rail- 
road will be small in comparison with oil fuel now used 
at this terminal. There are no shops at Whitefish and 
auxiliary steam-driven equipment is considerably less 
than at Great Falls so that the principal economy to be 
derived from the efficient utilization of this low cost 
coal will be obtained by means of the direct steaming 
system in the enginehouse. This system embraces 21 
stalls including a 7-stall addition of the new standard 
section 134 ft. long. 

As all of the passenger locomotives, and main line 
freight power now operating out of the Whitefish ter- 
minal are burning oil costing over $1.00 per barrel, the 
economy of utilizing cheap coal burned under the most 
efficient conditions in place of the oil fuel that would 
otherwise be burned on locomotives at a less efficient 
rate of evaporation, is obvious. In addition to this 
economy, the heating load in winter will not only be 
reduced by closing all smoke jacks in the direct steam- 
ing section of the enginehouse but as this has been one 
of the principal demands on the present oil-fired boilers, 
such steam as will be still required for heating purposes 
can be supplied at a much lower cost per pound. 

The new power plant at Williston, N. D., while hav- 
ing the same rated capacity as Whitefish, is of quite dif- 
ferent construction, being equipped with three Edge- 
moor straight-tube boilers and chain-grate stokers. 
These stokers, however, will each have a forced-draft 
fan and the combustion space below the flues, width of 
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What the Great Northern has accomplished toward locomotive terminal unification and improvement with resultant ex- 
tension of regular locomotive runs is graphically shown in this diagram 
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Cross section of typical new 
standard Great Northern en- 
ginehouse construction with 
combined blow-down, filling 
and steaming connections to 
locomotive shown 





Cross section of Great Falls 
power plant showing coal han- 
dling arrangement and ample 
combustion chamber with water 
tube back and air-cooled walls 
discharging heated air in the 
duct to the unit pulverizers 











stoker, etc., are of ample dimensions for developing a 
200 per cent rating either with screening from the Mon- 
tana mines or with lignite coal. The lignite, if used, 
would be of the same grade as now utilized at the Minot 
terminal. In either case the cost of coal to be utilized 
in the new power plant will be relatively low compared 
with either eastern coal or oil fuel. The number of 
enginehouse stalls equipped for direct steaming locomo- 





Additions in Main-Line Engine-Terminal Facilities Since 1920 
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tives at this terminal will be 19, which is sufficient for 
handling the larger motive power in active service. 


Improvements at Small Terminals 


In addition to the more important terminal improve- 
ments above described, a host of less spectacular but no 
less sound improvements have been accomplished at lo- 
comotive terminals on the Great Northern during the 
past ten years. At a number of smaller terminals where 
eastern coal is burned, the power-plant situation has 
been improved in various ways. For instance, at the 
Willmar (Minn.) terminal the stationary boilers have 
been equipped with Strong Scott unit pulverizers, 
motor-driven, which has not only increased their capacity 
to the desired output, but has greatly improved the 
efficiency of this terminal. 

(Concluded on page 302) 


Exhaust stack arrangement for four DeVilbiss canopy-type car exhausts installed at the Milwaukee passenger-car paint shop 





Passenger-Car Spray Painting 
At Milwaukee Shops 


HE greatest single labor-saving device installed in 
recent years” is the description accorded the four 
canopy-type exhaust hoods now used in spray painting 
passenger train cars at the Milwaukee (Wis.) shops of 
the Chicago, Milwaukee, St. Paul & Pacific. When this 
equipment, furnished by the DeVilbiss Company, Toledo, 
Ohio, was installed in March, 1930, at a complete in- 
stallation cost, including material, labor, changes in floor 
construction, heating system, sprinkler equipment, etc., 
of $37,342, a possible saving of $9,300 annually in labor 
was estimated. The actual pay-roll saving made as of 
March 17, 1931, due to the use of the spray hoods, was 
$59.07 per working day, or $12,286.56 yearly, for 52 
weeks at four days each, or $15,358.20 yearly for 52 
weeks at five days each. The details of how this saving 
was made are shown in Table I, which indicates a poten- 
tial pay-roll saving of $3,000 to $6,000 greater than the 
estimated saving (depending on the number of working 
days in the year). 

The stationary canopy-type exhaust hoods, illustrated, 
were installed on four tracks in one end of building No. 
24 at the Milwaukee passenger-car shops. The canopies 
are constructed of heavy-gage sheet metal which is spot- 
welded to angle-iron frames. Heavy-gage galvanized 
sheet metal is used in the stacks and caps, the stacks 
being guyed to the roof with cable and turnbuckles, 

The multi-blade fans are 42 in. in diameter and are 
driven by 5-hp. Allis-Chalmers motors through V-belts. 
The motors and fans are ball-bearing and require little 
attention. Fan blades are of aluminum and are mounted 
on the roof with a housing over the motors and belts. 
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Canopy-type exhaust hoods effect an 
actual pay-roll saving of $12,000 . 
to $15,000 per annum 


Motors and fans are mounted on a frame, making a com- 
plete unit, which, in turn, rests on legs bolted to the roof. 
Each fan has a capacity of 18,000 cu. ft. per min., and 
five are used on each canopy. Each canopy is 85 ft. 
long, giving a fan spacing of 17 ft. 

Six Benjamin, 300-watt, vapor-proof lights are used 
on both sides of the canopy, spaced approximately 6 ft. 
apart. These are controlled by switches in groups of 
four, allowing the operator to use only the lights where 
he is spraying. 

A double set of Grinnell sprinklers are used, one set 
for the canopy and one hanging under the inner canopy 
to protect the work. The heads are silica-bulb, two rows 
on top and two rows on the bottom, spaced 6 ft. apart. 

A Buffalo pressure blower, driven by a 5-hp. motor, 
is located on the beams above the canopy, forcing air 
down through a duct to the concrete floor ducts. These 
are 12 in. wide and 23 in. deep with walls approximately 
6 in. thick. Sufficient air pressure is maintained to force 
air upward through the floor slots past the sides of the 
car at velocities up to 500 ft. per min., as required. 

In action, the blower air forms a curtain between the 
operator and the work. This prevents any rebound of 
spray, since the air stream is close to the side of the car 
and the operator sprays through the stream. The air 
starts the fumes upward, carrying them up to the canopy, 
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thus combining a push from the blower with a pull from 
above. 

Referring to the drawing, the action of this system is 
clearly illustrated at the left for exterior spray painting. 
An air current, indicated by the arrows, flows from the 
floor slots upward between the painter and the car side, 
the spray-gun nozzle passing through this air curtain, 
which protects the spray operator from all fumes. These 
are carried instantly into the lower opening of the canopy 
and from there to the exhaust pipe and the atmosphere 
under the action of the powerful motor-driven fan. For 
painting a car interior, as shown at the center in the 
illustration, the input air from the floor slot is deflected 
into the car at the windows by the deflector fin A, the 
hinged section B being closed. The air stream, as de- 
flected by this fin, flows through the interior of the car 
and out through opposite side windows, there joining air 
from the floor slot on that side of the car and being 
exhausted through the stack, as indicated. 

Direct ventilation is provided for spray painting car 
roofs by opening the hinged sections C and closing sec- 
tions B, as shown at the right in the illustration. The 
input air from the floor slots is passed over the car roof, 
upward into the canopy through the opening and then 
directly through the stack to the open air. 

The weight of each canopy with the fans, motors, 
stacks, etc., that would be carried on the building is ap- 
proximately 30,000 Ib., but as this is spread over a space 
nearly 20 ft. wide and 85 ft. long, no reinforcing of the 
building was necessary. 

The purpose of canopy-type exhaust hoods in the 
Milwaukee passenger-car shop is to permit the spray 
painting of equipment without attendant fire and health 
hazards, and the entire design, construction and installa- 
tion have received the approval of the Underwriters and 
the State Health and Labor Departments. 


Spraying Force vs. Brushing Force 


The present spray-booth force at Milwaukee shops 
(as of March 17, 1931) was built up by the assignment 
of three sprayers from the former night spraying force, 





A comparison of the former painting and spraying 
force with the present spraying force (Table I) shows 
that only three additional sprayers were added to offset 
15 painters laid off. This means that paint can be ap- 
plied on a car about five times quicker by spraying than 
by brushing, a conclusion further borne out by the fact 
(established by time studies) that a 70-ft. coach, for 
example, can be varnished by spray in about two hours, 
whereas 10 hours were allowed for brushing. 


Former Painting Method—Assigned Car Output of 
Booths 


Prior to the operation of the spray booths, most of the 
so-called rough painting work on the cars (roof, bottom, 


trucks, etc.) was sprayed either in the shop at night or 


in the shop yard during the day. The finer work, such 
as colors and varnishes, was brushed. Since the opera- 
tion of the spray booths, it may be said that both the 
rough and finer work is now sprayed. The present 
exception is certain interior work on sleepers, etc., which 
is still brushed. Cars are, of course, still puttied, sanded, 
primed and touched up by hand. 

The outside lettering on cars (except the gold leaf) 
is now sprayed instead of brushed. However, this work 
is not done under the spray canopies and has no connec- 
tion with them and is, therefore, not covered in this 
study. 

To obtain an output of three cars a day from the coach 
shops, it is necessary for the spray booths to handle 12 
cars a day; that is, apply three first-coat body colors, 
three second-coat body colors, three first-coat outside 
varnishes and three second-coat outside varnishes. The 
other painting work of the cars is generally divided into 
four parts also, and handled at the same time that the 
outside body coats ate being applied. In other words, 
each car must enter the spray booths four times. 

To determine the actual performance of the spray 
booths, a study was made of them from January 13, 
1931, to February 26, inclusive, a period of 26 working 
days, and the results obtained from this study recorded. 
The study was, without doubt, slightly unfair to the 








Table I—Actual Pay-Roll Saving, Due to the Operation of Spray Booths, from December 15, 1930, to 
March 17, 1931 


Lasor Cost Prior TO THE OPERATION. OF Spray Bootus 


Lasor Cost AFTER OPERATION OF SPRAY BooTHs 
(As of March 17, 1931) 











“ie : aa " ~ 
No. of Hourly Daily No.of Hourly Daily 
Occupation Work men rate cost Occupation Work men rate cost 
Painters” sc. s00% Brush work on cars such Main sprayer . Leadman in spray booth 1 $.90 $7.65** 
as colors and _ var- Se eee Spray roofs, bottoms, 
pe ae 15* $.80 $96.00 trucks, colors, var 
Helper Ss. visu ee Carry paint from mixing nishes, etc., on cars in 
room to painters...... 1 57 4.56 spray booths ........ 7 .80 44.80 
SDLRMED <b ccc 0 tibes Spray roofs, bottoms, Sprayer-blaster When no sandblasting 
etc., on cars at night. 3 .80 19.20 work, sprays cars in 
Heli t cea aie Assist night sprayers... 1 57 4.56 spray booths «.. «2.9 1 .80 6.40 
Sprayer ......... Spray trucks in yard.... 1 .80 6.40 co ere Assist sprayers in spray 
Sprayer-blaster When no sandblasting MENU. 5:0.0504-0 Rehaiens 1 57 4.56 
work, sprayed. roofs, RE a5. Sep. oct as Carry paint from mixing 
Cte., at MUP cases 1 .80 6.40 room to sprayers..... 1 .57 4.56 
FEE 2 oo one Saas Grease and clean glass 
* Covers the 15 painters laid off between on cars handled ina 
December 15, 1930, and March 17, 1931. spray booths ........ 1 57 4.56 
** Rate of pay 90 cents per hr. plus daily Tractor driver.... Help move cars in and 
extra allowance of % hr. at time and a half out of shop and spray 
DORE 5, 64.000 bree en 1 69 5.52 
TOE Ha CSk i sep Re 22 men $137.12 : |: ENS, CPrne Fie 13 men $78.05 








the transferring of two sprayers from the sash and door 
spraying force, and the hiring of three new expert 
sprayers. An expert main sprayer, capable of super- 
vising and instructing others, was also hired. The trac- 
tor driver is a former night sprayer, and the three help- 
ers are painters’ helpers or washers transferred to the 
spray booths. Of the 13 men involved, nine are former 
employees transferred to the booths and four are men 
hired new. 
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spray booths, inasmuch as during that period the booths 
were in what might be called an experimental stage. 
The sprayers were learning how to handle their guns 
properly, how much material to apply to surfaces and 
how to apply it, how to get clean jobs, how to cut in, 
etc. The spray-booth supervision, on its part, was try- 
ing various methods of handling the work, regulating 
the air drafts, etc., so as to obtain the best methods and 
the correct spraying procedure. Furthermore, the car 


293 





output averaged only 10.54 cars per day instead of the 
full quota of 12, and the number of sprayers varied from 
five to eight per day, averaging less than seven per day 
for the period, as against the present force of eight 
sprayers. 


Spray Booths Reduce Labor Costs 


The spraying of cars under the canopies during the 
study period resulted in a reduction of 50.4 per cent in 
man-hours and 54.2 per cent in direct labor costs, com- 





undue credit. Furthermore, the spray booths’ perfor- 
mance time, confined to actual sprayers and one helper, 
is figured as being 8 man-hours per man per day, and 
thus includes all wasted time. 

About the same percentage of saving is shown by a 
comparison of the former painting force with the present 
spraying force. Table I shows that it formerly took 15 
painters, five sprayers and one helper to do the work now 
done by eight sprayers and one helper (the main sprayer, 
material carrier, glass greaser and tractor driver are 








Table Ii—Spraying Work Done from January 13, 1931, to February 26 (26 Working Days) As Com- 
pared With Output With Former Brushing-Spraying Method 

















Work Turned Ovut Dvurinc PERIOD Former Costs PresENtT Spray-Bootn Costs 
cr — : ~ - - — = \ a — = 
, No. of coats Time required Man-hour Value of work Time required Man-hour Total cost 
Operation applied (man-hours) cost turned out (man-hours) cost of work 
ONG ROC pe eee Pree 59 520 -80 $ 416.00 
TR RE er re ore 64 507 -80 405.60 
2 SS eer ee 59 456 .80 364.80 (Spray booth costs given below cover all 
Varnish No. 2...........eeeeeeees 63 503 -80 402.40 the 598 jobs turned out. Costs cover 
en | eee 1 16 -80 12.80 the actual sprayers and the one helper 
Vestibules, two per car............ 40 160 .80 128.00 who dusted and cleaned off the cars. 
Varnish woodwork ............... 24 376 .80 300.80 The costs, therefore, will compare ac- 
Paint ceiling, coaches, etc.......... 9 86 .80 68.80 curately with the former brushing and 
Kitchen and pantry, diners........ 5 40 .80 32.00 spraying costs.) 
Total of work formerly brushed.. 324 2.664 $2,131.20 
MN 3.5 acs ck cat a eas ew ba\wkale's 76) 
ERLE aS PARE 73§ 200 $10.96 day 274.00 
Floor, base, pipes (coaches, etc.)... 38 152 -80 121.60 
Wall, ceiling, pipes (head end).... 25 144 .80 115.20 
Trucks, steps, ell no. of cars... 62 124 .80 99.20 
—_—— —- ~ a 1,421 $ .80 $1,136.80 
Total of work formerly sprayed.. 274 620 $ 610.00 208 .57 118.56 
en SUNN Societe dees avers 598 jobs 3,284 man-hours $2,741.20 1,629 man-hours $1,255.36 








pared with doing that same work by brush and spray 
prior to the operation of the spray booths. The details 
are given in Table II. The old performance time is 
based on the painting methods—part brush and part 
spray—used just prior to the operation of the booths, 
as of November 1, 1930, so as to give the booths no 

















excluded). This gives a 57-per cent reduction in man- 
hours and a 58-per cent reduction in pay-roll. 

The large reduction in labor costs has not resulted 
solely from using the spray gun instead of the brush. It 
is evident that the canopies have also reduced the time 
on jobs that were formerly sprayed before the hoods 
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Interior of the spray hood, showing movable deflector plates, ample lighting facilities and automatic sprinkler system 
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were in operation. This latter reduction is undoubtedly 
due to the segregation of the work and the intense super- 
vision under the hoods. 


Saving in Labor Cost Per Car 


The labor cost to paint a car under the former brush- 
ing-spraying method as compared with the present spray- 
ing method can be figured in three ways: 

1—Based on the pay-roll (Table I), it formerly re- 
quired 22 men at daily wages of $137.12 to turn out 
This is an average of $45.71 per car. 


three cars a day. 





Ends of the four DeVilbiss canopy-type car exhausts in- 
stalled in Milwaukee passenger-car paint shop 


The present spray-booth force consists of 13 men at a 
daily wage of $78.05. This equals $26.02 per car. The 
booths, therefore, save $19.69 in labor per car turned out 
of the shops. This saving takes into consideration all 
the labor elements involved, that is, it includes the main 
sprayer, material carrier, glass greaser and tractor driver. 


2—Confining the study to the men actually brushing 
and spraying (Table I), it is found that the former 
method required 21 men, including one helper, and cost 
$132.56 in wages daily, or $44.19 per car. The present 
spraying requires nine men, including one helper, and 
costs $55.76 in wages daily or $18.59 per car. The 
booths save $25.60 in labor per car. 

3—Based on the performance time required to paint 
a 70-ft. car (Table IV), the former costs for passenger- 
carrying cars averaged $97.90 as against $68.35 for the 
present spray booths. This is a saving of $29.55 per 
car. 


More Paint Material Used 


During the study period, an average of 378.82 lb. of 
19 different kinds of paint material, equivalent to 40.49 
gal., was used daily in the spray booths. This 378.82 
Ib. of material was valued at $81.35. Each man sprayed 
an average of 55.44 Ib., or 5.92 gal., of paint each eight 
hours. 

The study shows (Table IV) that on the whole about 
29 per cent more paint material is used for spraying than 
for brushing. However, a comparison between the pres- 
ent spraying and the former brushing-spraying methods 
shows that only about 9.8 per cent more material is now 
used per car. The difference between 29 per cent and 
9.8 per cent is due to the fact that no more paint is con- 
sumed in spraying under the canopies than is consumed 
in spraying elsewhere and the increase is only on coats 
formerly brushed. Of the 598 jobs handled during the 
study period, 324 were coats formerly brushed and 274 
were coats formerly sprayed. 

A study of Table IV shows that, compared with 
brushing, the spraying resulted in 6.91 lb. more of first 
body color (yellow) being used per car, 2.60 lb. more of 
second body color (yellow) and 2.00 Ib. more of exterior 
varnish per coat. The large increase in the amount of 
first body color used is undoubtedly due to the stress laid 
upon the necessity of building up a good paint founda- 
tion on the car. In this connection, no first colors were 
spotted during the study period; all were coated solid. 
Spotting was found to save practically no labor and pro- 
duced an undesirable job. 

Stress was also laid on the necessity of spraying heavy 
coats of paint and varnish on the cars to “drown” the 
dirt and to give smoother and better-appearing jobs, as 
well as more durable ones. In this connection, during 
the study period the sprayers were ordered to use the 








Table IfI—Average Amount and Cost of Paint Materials Per 70-Ft. Car Applied by Spraying or Brushing 











Total Total Ib. Av. Ib. ‘ Av. cost Av. gal. 

No. length of paint of paint Price of of paint Lb. of of paint 

: E of of cars, material per material used on paint used on 

Paint material coats ft. used 70-ft. car per Ib. 70-ft. car per gal. 70-ft. ear 

Sprayed (Based on 81 individual cars handled between Jan. 13, 1931, and Feb. 26) 
PME NORe. COIR 54's. 2k.00.558.55 saplne esate 58.0 3,829.5 1,000.5 18.29 $.15 $3.292 12.0 1.52 
Secghd “boty GOOF 2.00.06 50. cissceakg dic days 60.0 3,932.5 827.0 14.72 3 | 4.563 11.0 1.34 
First Tettecboeed - 200. ooo. ..5.3<ia0 sicc'e'seinc'e 57.0 3,785.5 218.5 4.04 12 .485 12.0 .34 
second letterboard red ..........csecseee 59.0 3,888.5 140.5 2.53 43 1.088 9.5 .27 
EMPTOR BOSON 22.5. 60 tas dade tae ears 116.0 7,617.5 1,397.0 12.84 43 5.521 7.5 1.71 
IDE WHIDBEY « 0.6 dicicunges asco datatawn a 24.5 1,652.5 182.5 7.73 21 1.623 7.0 1.10 
MAHOGANY UESB 5 s:0icre'es Pesce ececueses 27.0 1,775.0 330.5 13.03 16 2.085 8.0 1.63 
OM as cia Gil <ios aie 36.9 elo n's Od. cae Da Meeaimnleed 28.0 1,827.0 171.0 6.55 12 .786 10.0 66. 
VERRNAIEG CUTER ood 0.5 o:6:5 sok CER a Pea 8.0 466.0 98.0 14.72 29 4.629 12.0 1.23 
BaRGRROCr CEOS 6 6.6.6 0:0:0.00,9:054s-200 4,008 21.0 1,290.5 301.0 16.33 22 3.593 11.0 1.49 
BaGeARCOr WO © o.. <.c.000.00 5 eh cites ehewcs 19.0 1,107.5 322.0 20.35 22 4.477 11.0 1.85 
Roof (incl. Lucas cement) .. ............ 67.0 4.500.5 1,695.0 26.36 10 2.636 13.0 2.03 
Irie UNO! & ory-6.2 ber 5.0 s'Gip olarse ajajere aoa Aas 71.0 4,687.5 987.0 14.74 13 1.916 7.0 2.11 
Vestibule red, two vestibules per coat..... eam ale Oe 173.5 4.57 46 2.102 9.5 48 
I'ruck enamel, two trucks per coat........ Sef - +. eange 738.0 13.30 12 1.596 9.0 1.48 
Truck shellac, two trucks per coat........ ee i eee 488.0 8.95 15 1.343 ra 1,19 
Brushed * (Based on 33 individual cars turned out of shop in October, 1930) 
First DOGS (OUIOE =... bi 52s 0 0sk ec chee ane 33 2,079 338 11.38 18 2.048 12.0 .95 
Second body color ** 33 2,079 360 12.12 31 3.757 11.0 1.10 
First signboard red 32 2,043 96 3.29 2 on «395 12.0 .28 
Second signboard red ** .......sseeeeeee 32 2,043 61 2.10 43 -903 9.5 22 
Extersne “wilenight:-o% ss, sg causeuveven aero 50 3,171 491 10.84 -43 4.661 7.5 1.45 
* Figures for brush work confined to above five materials to be certain that a fair comparison with age f work is made. 
** Second body color and second letterboard red include the red and yellow vitralite used on the ends of head-end cars. 
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criss-cross method of spraying instead of the straight 
up and down method. Obviously, these practices have 
resulted in more paint material being used than would 
otherwise be the case. Therefore, the increased amount 
of paint used in spraying, compared with brushing, can- 
not be charged solely to waste. From observing the 
spray work being done and the amount of paint on the 
spray-booth floors and hoods, it seems that the material 
actually lost is a very small percentage of that used. 

The increased cost of material used on a 7/0-ft. pas- 
senger-carrying car turned out of shop under the present 
spraying method is $5.38 (Table IV). The average cost 
of the material used under the present spray-booth meth- 
od is $38.83 per car, compared with $33.45 under the for- 
mer brushing spraying method. 

Based on an output of three cars a day, the output 
being at the ratio of two head-end cars to three pas- 
senger-carrying cars, and at the average car length of 
60 ft. for head-end cars and 63 ft. for passenger-carry- 
ing cars, the average increased cost is $12.88 a day for 
the paint used by the spray booths compared with the 
former methods. This gives an average increased ma- 
terial cost of $4.29 per car turned out. 

Referring to Table IV, the labor costs are based on 
painters and sprayers only and do not include the 
auxiliary forces except for one sprayers’ helper for each 
method. The figures show that about $29.55 in direct 
labor and material is saved for each 70-ft. passenger- 
carrying car turned out of shop. The savings will, of 
course, vary according to the kind and length of the car, 
and the amount of work on them that is now sprayed 
and which was formerly brushed. 

The figures also show that under the former method 
the labor cost was greater than the material cost, whereas 
under the present spraying method the material cost is 
greater than the labor cost, a complete reversal. 


Labor and Material Charge-Out Method 


The operation of the spray booths necessitated a 
change in the method of charging labor and material to 
individual cars. Formerly, each painter charged to each 
car he worked on the actual number of hours he worked 
on it. .In the spray booths, this method was found im- 
practical due to the numerous jobs each sprayer worked 
on and the shortness of the working time per job. There- 
fore, each sprayer spreads his daily eight hours over the 
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number of cars he worked on that day. Each individual 
car gets an approximately correct charge. 

In the matter of charging out material under the for- 
mer method, the mixing room weighed and charged the 
material to each individual car and weighed and credited 
each individual car with the unused material returned. 
This method was found impractical for the spray booths 
for it is evident that paint could not be removed from 
spraying containers and hose and weighed every time a 
different car was worked on. Therefore, the mixing 
room each day weighs and charges against the spray 
booths all outgoing material and weighs and credits the 
spray booths with all material returned. The spray 
booths each day furnish the mixing room with a list 
showing the work done on each car handled, and from 
this the mixing room charges the used material against 
the individual cars. 


Car Movements 


The movement of cars in and out of the spray booths, 
and between and in and out of the coach shops has be- 
come an important operation since the spray booths 
started. During a normal day, 16 cars are moved in and 
out of the spray booths, three cars enter and three cars 
leave the coach shops, and three cars move from the old 
shop to the new shop and three cars move from the new 
shop to the spray booths. This gives 25 car moves on 
the old shop transfer table each day, or a car movement 
every 19 min. Only by using a tractor for pushing 
and pulling cars in and out of shop, and pulling them 
between shops, has it been possible for the old shop 
transfer table to handle the other movements. The trac- 
tor speeds up the operation. . 

An actual check made during the study period showed 
that an average of 15.73 cars were moved in and out of 
the spray booths each day, and the time that elapsed 
between the pulling out of one car and the putting in of 
another car was 16 min., 24 sec. Therefore, 
each day an average of 2 hours, 9 minutes was lost in 
the spray booths, due to empty stalls between the out and 
in car movements. In other words, of the 32 car-hours 
(4 stalls x 8 hours) in the spray booths, 6.25 per cent 
was lost or unproductive due to car movements. 


Speeds Up the Shop Work 
The spray booths have resulted in a speeding up of the 


















































Operation of canopy-type car exhaust for exterior, interior and roof painting 
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MateriaL Costs 
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Table IV—Average Cost of Spraying a 70-Ft. Passenger Carrying Car (All Classes), Compared with 
Former Brushing Spraying Method 


Lazor Costs 





Lb. of material used 
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Cost of material used 
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Number of man-hours spent Cost of direct labor used 
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la 1.2 ey, Tam, 
Former Present Approxi- Former Present Approxi- , Former Present Approx- Former Present Approx: 
brushand spray mate brush and spray _ mate brush and spray imate brushand spray imate 
spray booths’ increase spray booths increase spray booths decrease spray booths decrease 
Formerly brushed 
First letterboard red*....... 3.29 4.04 75 $ .395 -485 ee ee 
Second letterboard red *..... 2.10 2.53 43 -903 1.088 A ee 
First DOGY COE. << cccccvass 11.38 18.29 6.91 2.048 3.292 1.244 10 $ 8.00 
Second body color.......... 12.12 14.72 2.60 3.757 4.563 .806 1 8.00 
Exterior varnish (2 coats)... 21.68 25.68 4.00 9.322 11.042 1.720 20 See Note A 16.00 See Note B 
Intersor warnish ** ....0005%6 6.52 7.23 1.21 1.369 1.623 .254 16 12.80 
MEET aku n\n G4 sia'ie oe 3.63 4.57 -94 1.670 2.102 -432 4 3.20 
Vitrolite ceilitig ** 2 .oc acess 12.50 14.72 2.22 3.625 4.269 -644 10 8.06 
Total formerly brushed.. 73.22 92.28 19.06 $23.089 $28.464 $ 5.375 70 $56.00 
Formerly sprayed 
Mahogany base ........... 13.03 13.03 $ 2.085 $ 2.085 4 $ 3.20 
WES Ran Gicagaancesswiscand 6.55 6.55 .786 .786 See OL retin we <= 0 ae 
Track enamel 2.2.0.6. ccpee 13.30 13.30 See NoteC 1.596 1.596 See Note C Zz - See Note A 1.60 See Note B 
SITE MER is. 6.0: 5i0:s 08400 re 8.95 8.95 1.343 1.343 ite SB) Moly tee) See 
Ot CIO FO) oo 6cs-cccawees 26.36 26.36 2.636 2.636 5.3 3.65 
BNE MEN. siasd sciacipwicieloee ua 14.74 14.74 1.916 1.916 ceet. ated (CS i eee 
Total formerly sprayed.. 82.93 82.93 $10.362 11.3 $ 8.45 
Grand total—70-ft. car.. 156.15 175.21 19.06 $33.451 $38.826 $ 5.375 81.3 40.3 41.0 $64.45 $29.52. $34.93 
= =e = = Ss. == 
AVERAGE SAVING PER CAR 
; : Former brush Present 
Note A—Present man-hour saving is 50.4 per cent per Table I1I—Hence thus figured. and spray spray booths 
Note B—Present labor cost saving is 54.2 per cent per Table Il—Hence thus figured. DE ckcsccanugeeean $64.45 $29.52 
Note C—No more material consumed in present spraying than in former spraying. pO Gee errr ee 33.45 38.83 
Note D—Includes Lucas cement. 
*—Labor cost included with body colors. | i errr cy $97.90 $68.35 
**__Material formerly used with brush is estimated DEE c.svatuwsess. — beeen $29.55 








entire shops. The booths can be compared to a hungry 
beast which must be fed each day with three cars for 
first coat color. It is necessary for the coach repair 
shops and all its auxiliary departments to furnish the 
three cars. The result has been a faster performance 
in the repair and manufacturing shops. 

Formerly, when a car for any reason could not be 
shifted, it resulted in only a trifling delay because the 
painters could move to the car and paint it where it 
stood. No time was lost. Under the present method, 
unless a car is shifted, no paint is applied and each out- 
side coat of paint represents one day in the shop. This 
problem has been met by selecting another car to shift in 
place of one that cannot meet its shifting date. It is 
evident from the above that work must be completed on 
time or serious delays result. The result has been a 
speeding up in the coach repair shops so as to have cars 
ready for movement into the spray booths. Obviously, 
when one car is selected to shift in place of another car, 
it means the changing of the shop schedule dates as well 
as the out-of-shop date for the cars involved. 

To avoid wasted time, the trimmers are not allowed to 
start trimming a car until it has left the spray booths 
completely painted. This ruling was necessary to pre- 
vent delays in the spray booths which would result if cars 
could not be promptly moved when wanted. Also, it 
avoids a continuous switching around of trimmers, etc., 
which would result if they were allowed to work on cars 
scheduled to enter the booths on a moment’s notice. 


Workmanship 


The workmanship of the painting jobs done by spray 
has steadily improved with the increased experience of 
the sprayers. The jobs seemingly should be more dura- 
ble than those formerly brushed inasmuch as heavier 
coats are applied to the surfaces. 

It has been found that the greatest foe to good work- 
manship is dirt. The booths have combatted dirt by 
drowning it in heavy coats of paint and varnish. Also, 
the spray booths are kept as clean as possible, the floor 
is wetted down, incoming cars are swept out before 


June, 1931 





are used on Milwaukee cars. 


entering the booths, and traffic through the booths has 
been stopped. Again, by properly regulating the air 
drafts from the fans and blowers, the dust floating in the 
air has been lessened. 

Undoubtedly, quick-drying varnish made from syn- 
thetic gums will be a great aid in preventing dirt from 
collecting on the cars, especially after the cars leave the 
spray booths. 


Miscellaneous 


Nineteen, or more, different kinds of paint materials 
The use of various kinds 
of paint results not only in much “cutting in,” but also 
in much cleaning of spraying equipment when sprayers 
change from one material to another. It also, without 
doubt, slightly increases the amount of material used. 

It is estimated that the spraying force could be reduced 
one sprayer—a labor reduction of 12.5 per cent—if one 
solid outside body.color were used on Milwaukee cars 
instead of the various colors now used. 

The paint materials used by the sprayers were identical 
with the materials that were formerly applied by brush. 
The operation of the spray boths resulted in no change 
in the kinds of paint materials used. Lacquer is not 
used on Milwaukee cars, and they are sprayed with paints 
and varnish. 


“SAFETY-FIRST SHOES.”—Shoes with a steel toe cap inside 
the leather cap are now worn by many shop employees of 
the New York, New Haven & Hartford and the company 
is so well satisfied with the design of the shoe, as a safe- 
guard against foot accidents, that it has arranged to have 
salesmen travel throughout the company’s lines to offer the 
shoes to employees; and payment may be made by deduction 
from the payroll. The shoes cost $3.95 a pair. In three 
months, on this road, 119 foot injuries were sustained by 
employees, 32 of which were of sufficient importance to be 
reported to the Interstate Commerce Commission. These in- 
juries altogether led to 1,074 days’ lost time. The shoes are 
recommended to shopmen, car inspectors, trackmen, and all 
classes where the hazard is appreciable. 
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Justified? 


NDER normal business conditions, the actual cost 
of maintaining freight cars per car is of relatively 
less importance than it is under traffic conditions such as 
are being experienced on the railroads at the present 
time. The demand then for freight equipment is so 
great that the importance of having serviceable cars out- 
weighs any consideration of a small difference in the cost 
per car for repairs. However, when railway traffic falls 
off during business depressions, all costs on the operating 
expense side of the ledger are scrutinized carefully to 
determine where savings may be made. 

This article is being written because of an idea on the 
part of the writer, based on several years’ experience in 
car repair work, that in most cases it is cheaper to repair 
freight cars in several relatively small capacity repair 
shops, strategically located in relation to traffic, than it 
is to centralize freight-car repair work in one large shop 
designed to turn out from 40 
to 60 cars a day. Compara- 
tive analyses of freight car 
repair costs under several 
conditions substantiated the 
contention that the smaller 
shop is more economical and 
raises the question, “Is the 
big shop justified ?” 

Practically every well-op- 
erated railroad has freight- 
car repair shops of some de- 
scription at several points on 
the road atthe present time. 
During the past five years 
the trend in shop practice has 
been, on many roads, to 
abandon these smaller shops 
and concentrate freight car 
repairs at one large-capacity 
modern repair shop. The 
big shop—one turning out 
from 40 to 60 general-repair or rebuilt cars a day—is a 
most uneconomical investment at any time when it is not 
operated at from 85 to 100 per cent of its capacity on 
repairs of this class alone. There is no justification 
whatever for a shop of this size being built or used for 
making light repairs at any time. The minute this is 
done the cost of making such lighter repairs increases all 
out of proportion to the value of the repair work per- 
‘formed. The thought is that most roads could much 
better afford to spend a rather liberal amount of money 
in modernizing the several relatively small repair plants 
now in existence on their lines, provided that these re- 


pair plants are located at strategic points in relation to 
traffic. 


tration of 


Classification of Car Repairs 


Since the time of the United States Railroad Ad- 
ministration, when a definite classification of locomotive 
repairs was set up on all the railroads under Federal 
control, there has been no confusion in the minds of 
railroad men concerning the classification of locomotive 
repairs. They are fixed and definite. No such condi- 
-tion exists as far as car repairs are concerned, and while 
it is more or less common practice on most roads to set 
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Is the Big Car Shop 


The author raises some pointed 
questions relative to the trend of 
car-repair work. Does the geo- 
graphical make-up of most roads 
lend itself to the one-shop idea? 
Has the trend toward the concen- 
car-repair work 
reached its peak? Do the fixed 
charges on large repair plants 
offset the savings made by mass- 
production methods? 


By B. C. Richmond 


up certain classifications of car repairs, it can be shown 
that in relation to shop operations such classifications 
mean very little. The only classification that exists at 
the present time on car repairs which is common to all 
roads is that set up by the Interstate Commerce Com- 
mission which specifies that all cars requiring between 
one and 20 man-hours per car for repairs shall be known 
as light repairs and all cars requiring 20 and over man- 
hours be known as heavy repairs. When it is considered 
that the heavier repairs on cars will average from 35 to 
100 man-hours of direct car labor—not including such 
items as painters, air brake men, etc.—it can be seen 
that such a classification serves no useful purpose in 
analyzing car repair programs or costs. 
Many roads use a classifi- 
cation of freight car repairs 
such as the following: 


Class 1—Cars requiring one 
man-hour or less 

Class 2—Cars requiring one to 
20 man-hours, inclusive 

Class 3—Cars requiring 21 to 
100 man-hours, inclusive 

Class 4—Cars requiring 101 
man-hours and over 


The inadequacy of such a 
car-repair classification is evi- 
dent when it is considered 
that the classification de- 
pends upon the man-hours to 
make the repairs on a car and 
the man-hours required to 
make the repair depends en- 
tirely upon the shop and 
facilities at which the repairs 
are made. It can be seen, 
for example, that on a road with a main shop 
which requires an average of 85 man-hours to 
make general repairs to a 55-ton hopper car, it 
is possible that an emergency might require general re- 
pairs to be made on such a car at some small outlying 
point which, because of lack of modern facilities, could 
not repair the car in less than, say, 150 hours. The 
same car receiving the same repairs would, at the main 
shop, fall under Class 3, while for the repairs at the out- 
lying shop it would fall into Class 4. Therefore, when 
a comparison of car repair costs is made on the basis of 
any such classification, it can readily be seen why it 1s 
not a true and accurate comparison. 


Determining Shop Output 


In determining shop output on a basis of classification 
consideration must be given to this variation in the abil- 
ity of different shops to repair cars. Some roads sched- 
ule car repairs by series or groups for general or inter- 
mediate repairs and anticipate that a certain number of 
other cars will be repaired. These “other” cars are 
those unusual repair jobs which are occasioned by 
wrecks, etc. Usually the large heavy-repair shops are 
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designed with the idea of including in their repair opera- 
tions many such non-program cars. Many times, under 
certain conditions of traffic, it is necessary to shop a large 
number of cars, the repairs on which are of a lighter 
nature than “general” or “rebuilt” in order to justify the 
existence of the big shop for the reason that not enough 
general- repair cars are available to keep the shop operat- 
ing at an economical capacity. In other words, the 
heavy fixed charges involved in connection with the big 
shop must be spread over a large number of cars in order 
to keep the average cost per car as low as possible. 

A railroad owning 50,000 steel cars would be obliged 
to repair on a “general” or “rebuilt” basis only about 14 
cars for each working day in order properly to maintain 
the equipment on the basis of 12 years service life. The 
50,000 cars would probably require intermediate repairs 
and painting at a six-year interval which would increase 
the required daily output by 27 cars, making a total of 41 
cars a day receiving repairs, only 14 of which are of a 
nature which would justify putting them through the 
big shop. A big shop is designed primarily for making 
the heaviest repairs. Under certain conditions a road 
may be justified in including a limited number of inter- 
mediate repairs—say 25 to 30 per cent of the output. 
If light repair cars are moved 
into the big shop simply to 
provide output for the big 
shop, it will usually be found 
that small terminal or divi- 
sion shops are short of work 
for their repair men. A cer- 
tain force is necessary at 
these outlying points to per- 
form running repairs and, 
because of the fact that ordi- 
nary running repairs require 
only a portion of the time of 
this force, practically every 
road figures that the remain- 
ing time of these repair men 
be occupied with a certain 
number of heavier repairs 
each month. Therefore, when 
the big shop takes all of the 
heavy repairs, it leaves the 
repair forces at outlying 
points, which must be maintained in any event, with only 
half enough work to do. It so happens in many cases 
that supervisors will deliberately “bad order” cars which 
are still in serviceable condition in order to create work 
tor repair forces that might otherwise be idle. 


work to do.”’ 


Shop Location Important 


There are only about four or five railroads in the 
United States of any size, the geographical and traffic 
nature of which is such that the freight equipment might 
economically be repaired in one centrally-located shop. 
As far as most roads are concerned the location of the 
car-repair shop or shops in relation to the types and 
nature of its traffic is vitally important. Where, then, 
should the big shop be located? 

Shop locations should be based on the assumption: 

(a) That the equipment is being repaired in the terri- 
tory where the lading for which that particular type of 
equipment is used, originates or in the territory from 
which the cars are distributed. 

(b) That, if cars are not repaired in loading or dis- 
tributing territory, the transportation costs on the empty 
car from loading territory to the shop and return does 
not exceed the savings which it is expected can be 
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“The minute the big shop is 
used for making light repairs, 
their cost increases out of all 
proportion to the value of the 
work performed.” 

“When the big shop takes all 
the heavy repairs, it leaves the 
repair forces at outlying points, 
which must be maintained in any 
event, with only half enough 


made in the central shop in mechanical repair costs. 

There is a distinct advantage in being able to repair 
cars in loading territory. A road with diversified freight 
business such as coal, grain, live stock, automobiles and 
parts or accessories would, in all probability, be unable 
to find a central location for a car shop. As an example, 
consider a hypothetical trunk line extending from coast 
to coast divided into two operating sections—lines east 
of Chicago and lines west of Chicago. The lines east 
extend into the Western Pennsylvania, southern Ohio, 
Indiana and southern Illinois coal fields and into the 
Ohio, Indiana and Michigan automobile industrial cen- 
ters. The coal movement would be in a northerly direc- 
tion from the mines to the main line on four different 
feeder lines meeting the main line at points approxi- 
mately 100 miles apart and within a 400-mile territory. 
The automobile traffic loads from three points practically 
on the main line and two off-line points. With two ex- 
ceptions all of these points are within territorial limits 
120 miles from a central location, the two exceptions 
being within 250 miles. The grain and live stock move- 
ment is from the western terminus east on the main line. 
The movement from the eastern terminus west on the 
main line consists principally of empties and of mer- 
chandise and manufactured 
products. The loaded coal 
movement in several in- 
stances ends at Great Lakes 
ports, the cars returning 
empty to the mines. Part of 
the coal, after reaching the 
main line, is moved in both 
easternly and westernly di- 
rections and the empties re- 
turned to the mines. How- 
ever, due to the geographical 
distribution of bituminous 
coal resources, long hauls are 
usually unnecessary and the 
greater part of the feeder- 
line coal-carrying cars are 
operated in a territory re- 
stricted practically to that 
feeder line and 50 to 100 
miles of adjacent main line. 
Therefore, any central shop 
Sci coal-car repairs would entail a considerable amount 
of empty-car mileage. In the case of cars used in auto- 
mobile traffic a moderate sized centrally-located shop 
would fulfill the requirements for repaired cars. 

On the Western lines the principal eastbound move- 
ment would be fruit, livestock and grain. The fruit 
originates in the far west, the live stock in the southwest 
and the grain in the central western states. From south- 
ern lines extending to the Gulf the north and eastbound 
movement would consist of fruit, grain, lumber and oil. 
The west and southbound movement would be empty 
cars and merchandise and manufactured articles. The 
logical locations for car repair plants on the lines west 
of Chicago would be as follows: For refrigerator cars, 
one shop on the west coast; livestock cars and grain cars 
are distributed for loading from the central west and 
repairs should be made in that territory. On the south- 
west lines the refrigerator cars should be repaired in a 
shop in the Gulf States; cars for grain and lumber are 
distributed from central western termini and because of 
the converging traffic of the western and southwestern 
lines in this central western distributing territory the 
repairs on stock, box and open-top equipment could be 
handled in two or three moderate sized shops each spe- 
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cializing on the repairs to specific classes of cars. Inas- 
much as most of the tank cars are owned by the oil pro- 
ducers their maintenance is not a serious problem of the 
railroad. 

There is ‘a charge of five cents a mile for empty car 
movement which is used by practically all roads. With 
centrally located shops there would be considerable 
empty car mileage from the traffic originating and dis- 
tributing points to the shop and return. This would 
involve a substantial charge per car which must be con- 
sidered along with the actual cost of making repairs. 


Shop Costs Compared 


In making any comparison of repair facilities it must 
be done on some definite basis. The basis selected for 
use in this article is a comparison between freight-car 
repair programs on a road owning 50,000 freight cars, 
37 per cent of which are box cars, 40 per cent open-top 
equipment, 16 per cent other revenue cars and 7 per cent 
non-revenue cars. The present set-up on this road is 
assumed to be four repair plants of moderate size already 
in existence and located at different points on the road. 
These repair plants, because of a lack of modern facili- 
ties, are considered to be inadequate to meet present day 
car-repair needs and it is now a question of installing 
modern shop facilities. The question that has arisen is 
whether one large centrally located shop should be built 
or a certain amount of money spent for the moderniza- 
tion of existing facilities. 

An analysis of the car-repair requirements on this 
road indicates the desirability of having shop facilities 
capable of turning out 14 general-repair or rebuilt cars 
and 27 intermediate repairs each working day, or 12,300 
cars a year. In addition to this there would be a certain 
number of miscellaneous cars requiring varying degrees 
of repairs due to accidents, etc. Making a certain re- 
serve allowance of shop capacity for future needs, an 
analysis indicates the desirability of having a total shop 
output capacity of approximately 60 cars a day. To 
meet this requirement, two solutions are possible—one 
shop capable of meeting the entire requirements or the 
modernization of the four small shops to produce an 
average output of 15 cars a day each. Preliminary es- 
timates of costs based on the actual experience of some 
roads in constructing large shops place the cost of a 
single repair plant capable of turning out 60 cars a day 
at $3,000,000 to $3,500,000. Similar estimates as to the 
cost of modernizing four existing repair shops in such a 
manner as to increase their output to 15 cars a day 
would cost about $80,000 apiece or $320,000 for the four 
shops.. The present book value of the existing facilities 
is assumed to be in the neighborhood of $800,000 for the 
four shops, making a total investment of $1,120,000 for 
the four shops should they be modernized. 

An investigation of the fixed charges in connection 
with the big shop—the $3,500,000 shop—as compared 
with the four smaller shops involving slightly over 
$1,000,000 discloses the fact that the annual cost of inter- 
est at 6 per cent, depreciation at 4 per cent, taxes, fuel, 
water, light, electric power, insurance and maintenance 
of buildings and equipment distributed over 12,300 cars 
is $38.70 per car for the big shop as compared with 
$13.90 for the four small modernized shops. Using an 
average cost of $300 for the general and intermediate 
repairs on these 12,300 cars, the fixed shop charges rep- 
resent in the case of the big shop 12.9 per cent of the 
repair cost as compared with 4.6 per cent in the case of 
the small shop. Is the big shop justified? 

Ten years ago there was every indication, based upon 
years of railroad history, that railroad traffic would in- 


a | Railway Mechanical Engineer 





crease in a proportion which bore a definite relation to 
increases in population. Upon such an assumption the 
railroads. were justified in recommending expansion of 
facilities to care for constantly increasing repair require- 
ments. The situation is now changed. There is every 
indication that the peak in traffic increases has been 
reached and this, together with increased transportation- 
department efficiency, indicates that the need for great 
increases in car-shop capacity no longer exists. This 
opinion is corroborated to a certain extent by the fact 
that the modern trend is toward the steel car which need 
be shopped for general repairs only every 12 to 15 years 
as compared with average shopping periods of approxi- 
mately six years on the old wooden equipment. Under 
present conditions the policy of the railroads as related 
to repair facilities should be to consider very carefully 
proposed expenditures made solely for the purpose of 
increasing capacity. On the other hand, present condi- 
tions are forcing attention, more than ever before, upon 
the necessity of reducing operating expenses and the in- 
stallation of modern equipment is one of the many ways 
in which money can be spent which will not only hold 
within moderate limits the fixed charges but will make 
a substantial return on the investment. 


Why the Old Shop Fails 


Many car-department supervisors reach the conclusion 
that facilities which have been in use for a number of 
years are totally inadequate to meet present day needs 
and that the only solution to the problem is the complete 
abandonment of these facilities and the erection of new 
and modern layouts. To a certain extent, this is true, 
particularly in cases were the shop layout is so broken 
up by buildings occupied by other departments that it is 
impossible to concentrate the car work in one place in 
an economical manner and in cases where the buildings 
themselves are in such physical condition as to require 
extensive repairs to fit them for use. In such cases 
probably the most economical thing to do is to dismantle 
the buildings completely and replace them with new 
buildings. On the other hand, many present car-repair 
plants are housed in buildings that are not undesirable 
from the standpoint of layout and which have, with 
slight repairs, many years of remaining service life. 
These are the shops in which moderate expenditures for 
modernization will provide a satisfactory return on the 
investment in better facilities. 

The labor force in any car-repair shop is capable of 
turning out a certain number of cars a day—this output 
being definitely limited in direct relation to the number 
and type of facilities in the shop. The problem of in- 
creasing the output of car-repair work and reducing the 
cost of maintenance per car is not one of replacing men 
with machines but is rather a problem of supplementing 
labor with sufficient facilities and tools to obtain the 
maximum output from a given force. 


Problems Requiring Solution 


Before entering upon any discussion of the details of 
shop layout and equipment, there is one point worth men- 
tioning. A debatable question among car men in the 
matter of shop layout has always been that of the rela- 
tive efficiency of the dead-end shop as compared with 
the through-track open-end shop. Many car-repair 
shops at outlying points have been abandoned simply 
because they were dead-end shops with the feeling that 
it is not possible to equip and operate a dead-end shop so 
as to equal the efficiency of a shop where the cars can 
move into, through and out of the shop in a straight 
line. It is not within the province of this article to 
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become involved in any detailed analysis of the two 
types of shops but experience has proved conclusively to 
the writer that the dead-end shop, particularly in the 
small units such as we are discussing here, can be oper- 
ated just as economically if not more so than the through 
type of shop. 

In setting up the recommendations for the moderniza- 
tion of existing plants, it is assumed in this article that 
no steel car materials are fabricated in the shop. The 
present tendency on most progressive roads is to pur- 





Machine Tools and Shop Equipment Necessary to Repair 
60 General or Rebuilt Cars a Month 





New Shop 
Old A = 
Shop Open-topcars House cars 
era | 
Machine A B 2s D 
Shop piped for oxy-acetylene ...... No Yes Yes Yes Yes 
Sand blast equipment ............. OQ Yes Yes Yes Yes 
Spray painting equipment .......... .@) Yes Yes Yes Yes 
15-ton traveling crane .........-.00. No Yes Yes Yes Yes 
Jib cranes, 5-ton electric hoists .... No 3 2 2 2 
Storage-battery crane truck ........ No 1 1 1 
Cems, SERGIOE  sn.0:s, icinia.an0s.cs pees Yes 2 2 1 1 
CaRBSDMIAT SOBDIOE 6 6:5 bcivscsus scenes No 1 1 1 1 
Oil- or gas-fired straightening fur- 
naces 10-ft. by 10-ft. inside ...... Yes 2 2 2 2 
Electric hoists, 11%4 tons capacity ... No 4 2 2 z 
Electric hoists, 3 tons capacity ..... No 1 1 1 1 
Bisckastth 1OrWee «26/6 .0:0:6.640000 505.6% Yes 2 2 2 2 
Motor-driven blast fan ............. No 1 1 1 1 
Air compressor, motor-driven, 500 
BEM thc acca cee es enmiete ear One 2 2 2 2 
Portaute GIC WEIR. « 6c6s0% 000002 sin No 1 1 1 
Pneumatic car-lifting jacks, 50 tons.. No 10 10 10 10 
Ratchet car jacks, 35 tons .......... Yes 12 12 12 12 
Straightening jacks, push and pull .. O 10 10 4 4 
Pneumatic backing-out hammers .... No 10 10 6 6 
Power trimming saws, electric ...... No 0 0 2 2 
Rivet heaters, gas or oil .......... Q 45 45 30 30 
Pneumatic riveting hammers ........ 1@) 30 30 18 18 
Electric winch for pulling cars ..... No 1 1 1 1 
Electrically driven pneumatic ham- No 1 1 1 1 
WE. T.SO bb6 6 dans 0u0a4 Sanieee 
eS Are eer ere Tre er No 1 1 1 1 
CO re ne No 1 1 1 1 
DOWIO-ONG BONGET 6 o4.3.ciccevicicsus One 2 2 2 4 
I cnc. sis wise acy ada a ieeee One 1 1 1 1 
Double-end hydraulic wheel press ... One 1 1 1 1 
48-in. car-wheel boring mill ........ One el 1 1 1 
Steel-wheel turning lathe ............ One 1 0 1 0 
DEIR GAME, dc cael oaS wicles 2 chew esa One | 1 1 1 
Car-wheel journal lathe ............ One 1 1 1 1 
Pipe-threading machine ............ One 1 1 1 i 
PREWMNOTC DINE: VIBE. 6.0.00. 0sn eens No 1 1 1 1 
Pneumatic pipe bender ............ No 1 1 1 1 
244s WOOO TOES. 6 6.4)5.0:0:0 4-08 4249 Yes 0 0 1 1 
Universal wood worker ............-. No 1 1 1 1 
a eric rr Yes 0 0 1 1 
SE TEE 53,4 6%5.00 0s dea sees Yes 1 1 1 1 
I boas aha dashes nals Yes 1 1 1 1 
S6-tth, COCO GAW 6 o.0.6:0.0:0:0 05005 60000 Yes 0 0 1 1 
TGR. BEE Oe GE oc ocr csianguwwass es 1 1 1 1 





chase fabricated car parts from the manufacturers and 
thereby eliminate the investment in shop equipment re- 
quired to perform this work. 

Another important problem that must be solved in any 
discussion of car-repair shops is a question of handling 
wheel and axle work. While some roads have a great 
part, if not all, of the wheel and axle work handled out- 
side their own shops, it is assumed in this article that the 
railroad is handling its own wheel and axle work. The 
question then resolves itself into one of deciding whether 
the wheel and axle work shall be handled in one centrally 
located wheel shop or at two or four points on the road. 
It might be well to mention here that the comparison in 
this article is being drawn between a central car repair 
shop turning out 60 cars a day and four shops of mod- 
erate size shops located at four points on the system 
each turning out 15 cars a day. An analysis of the 
wheel problem will indicate the facilities required for 
handling wheel work. 

A road having 50,000 freight cars, 2,000 to 2,500 of 
which are equipped with steel wheels, will find it neces- 
sary to provide facilities to turning about 700 pairs of 
steel wheels a month. This figure of 700 pairs a month 
includes not only the cars owned by the railroad but the 
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wheels turned for foreign cars. To perform this work 
will require the full time operation of two modern wheel 
lathes. In addition, to care for the machine work re- 
quired on cast-iron wheels, axles and the mounting and 
demounting of wheels, will require the following machine 
tools assigned exclusively to wheel and axle work: 

4—car-wheel boring mills 

4—axle lathes: 

4—-wheel presses 

4-—car wheel journal lathes 

Regardless of whether the wheel work is handled in 
one shop or at four different shops the output of mount- 
ed wheels for a road with 50,000 cars remains the same 
—about 40 to 45 pairs a day. As far as the machine- 
tool equipment is concerned, the only difference between 
performing the work in four shops and doing it at one 
central shop’ would be the difference in the number of 
wheel presses required. If the work is performed at 
four different points each having one wheel press, it 
will be necessary to use the press 50 per cent of the time 
on demounting wheels and the remaining time on mount- 
ing wheels. If the work is performed at one central 
shop, two wheel presses, one for mounting and one for 
demounting, will take care of all of the requirements. 
The saving in favor of the one central shop, therefore, 
insofar as investment in shop equipment is concerned, is 
the cost, interest, depreciation and maintenance on two 
wheel presses. Against this saving, however, must be 
charged the cost of transporting wheels from outlying 
points on the road to the wheel shop and returning them 
again to the point where they will be needed. On sev- 
eral roads this cost is figured on a freight charge of 
.007 cents per ton mile. 


Handling Parts and Materials 


All shop operations are divided into three phases— 
fabrication, delivery and assembly of material. In the 
shops being discussed in this article we have already 
stated that there will be no fabrication. Therefore, the 
shop operations with which we are concerned are those 
of the delivery and the assembly of material. Adequate 
material-handling equipment is of great importance in 
both of these phases of operation. It has been stated 
previously in this article that a given labor force is lim- 
ited in its ability to turn out repaired cars only by the 
facilities which are provided for the force to work with— 
assuming, of course, that the problems of organization 
and personnel have been solved. It is impossible to de- 
liver or assemble the amount of material required in 
normal car-repair operations by manual labor alone with- 
out involving an excessive number of men. A labor 
force of 200 men, including supervision, should be en- 
tirely adequate to turn out 15 general or rebuilt and in- 
termediate repairs a day. Time studies on several small 
shops actually in operation indicate that such a force, 
without modern facilities, cannot turn out 15 cars a day. 
One such shop, with a total force of 208 men, was actual- 
ly getting 12 cars a day with a labor force involving 120 
men employed on direct car-repair work and 88 men on 
indirect labor. This same shop, when equipped with 
modern material-handling equipment and tools, involving 
an investment of less than $75,000, increased its daily 
output from 12 to 17 cars with no change in the total 
number of men employed. The distribution of the men 
employed however, changed, for under the new layout 
less men were required on indirect labor operations and 
more could be utilized on direct car-repair operations. 
The distibution under the new set-up was 148 car re- 
pairers and 60 men whose time was charged as indirect 
labor. 

It is unnecessary to go into detail as to just why cer- 
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tain items are recommended or what they are used for. 
The recommended improvements in four shops of the 
size considered above are shown in Table 1. An explan- 
ation of the table will clarify its purpose. The items 
listed in the table represent a complete list of the major 
equipment required in a shop for steel and composite 
freight-car repairs. There are, of course, other small 
miscellaneous pieces of equipment that have been omitted 
from the list simply because they are in common use in 
all shops. In the column headed “Old Shop” are several 
notations indicating whether or not the old facilities 
included the item mentioned. In connection with those 
items marked “Q” this is meant to indicate that it is 
questionable whether or not the old shops are equipped 
with those items or, if equipped, whether or not they are 
adequately equipped. There are four columns headed 
“New Shop.” In the first two columns, A and B, are 
listed the amount of equipment in two of the four shops 
assigned to repair work on all-steel open-top cars, while 
in the remaining two columns, C and D, is similar in- 
formation for the other two shops assigned to the repair 
of steel and composite house cars. Any one of the four 
columns in the table will provide a list of the equipment 
necessary to equip completely a shop having an output 
of 15 cars a day of the type mentioned while the total of 
the four columns will provide a list of the equipment 
necessary for an output of 60 cars a day. The differ- 
ence between the quantities indicated per shop in the 
column headed “Old Shop” and the quantities under 
columns A, B, C and D, will provide a list of the tools 
and equipment required for modernizing the average shop 
now in existence. 


Great Northern Modernizes 
Engine Terminals 


(Continued from page 291) 


At Grand Forks, N. D., also at Havre and Whitefish, 
Mont., electric-stack draft-fan units, of the Drafto type, 
have been installed in sections of the enginehouse with 
a view to more economical firing-up of locomotives and 
also to save the large amount of heat lost through the 
smoke jacks in cold weather. At smaller terminals, 
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where existing boiler capacity has been insufficient to 
support the direct steaming system and not enough loco- 
motives are handled to justify enlarging or renewing 
the power plant, the Great Northern has followed the 
practice of installing Drafto units to save steam for 
blowing and heating purposes and also to keep smoke 
and gases out of the enginehouse. 


Boiler-Washing Facilities 


Another development that has contributed materially 
to the improved efficiency of locomotive terminals on 
the Great Northern has been the extension of facilities 
for washing out and refilling locomotive boilers with 
hot water. This is particularly important in a terri- 
tory such as that traversed by this road where frequent 
boiler washouts are required. It is also essential to 
have facilities of this type preliminary to the operation 
of direct steaming systems such as now in general use 
on that road. Within the last ten years no less than 
fourteen of the present locomotive terminals on the 
Great Northern have been equipped with hot-water 
washout and boiler filling plants so that every important 
terminal on this road is now equipped for washing and 
refilling locomotive boilers with hot water. A number 
of these plants have since been rehabilitated, steel and 
concrete hot-water tanks of larger capacity being substi- 
tuted for the original wood tanks, more efficient sepa- 
rators and condensers have been installed with gratify- 
ing results. 

No exact estimate in the form of figures or ratios 
can be offered to indicate the full value of these ter- 
minal improvements to the Great Northern. Statistics 
comparing the cost of handling locomotives turned at 
these terminals ten years ago with today would be 
clouded by developments in the character of motive 
power handled and other changes in operating conditions 
that have occurred during this mterval. Almost all of 
the individual improvements are susceptible of such 
analysis as outlined. Probably the best appraisal of the 
combined effect of all improvements embraced in the 
entire terminal program would be to regard them as just 
one of the several important factors that are enabling 
the Great Northern to score the lowest operating ratio 
of any transcontinental road operating in its section 
of the country. 
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Handling wheels in the car shop 
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The Parting 
Of The Ways 


The railroads, in their relation to machine tools and 
shop equipment, have arrived at much the same point 
as they have in relation to modern motive power. For 
years motive-power engineers, locomotive builders and 
others have been trying to sell the railroads to the 
idea that the investment in modern, efficient locomotives 
would result in substantial economies and, more than 
that, the continuance of obsolete types in service or 
even the attempt to modernize many obsolete types was 
not an economy but that it caused an actual operating 
loss. 

Strange to say, it took a business depression to drive 
home a point that years of educational work had failed 
to impress upon some railroad officers. With the fall- 
ing off of traffic and the consequent reduction of train 
miles it became necessary to store power but, unlike 
the farmer’s Sunday suit, the newest power was not 
“put up in moth balls” until the old power was all 
worn out. Why not? Simply because it is obvious to 
almost any railroad man, whether he occupied the S. 
M. P’s. job or is on the night shift at the engine house, 
that in times like these it is necessary to save money 
on operation and the old power cost too much to run— 
too much in fuel, too much in repairs—not to men- 
tion the fact that it was unsuited to modern operating 
conditions. 

The average mechanical officer would demand an 
early explanation from any master mechanic today who 
would white-lead the new power and run the old. But 
that same officer will look askance at the shop superin- 
tendent or general foreman who has the temerity, in 
times like these, to ask for a new machine tool or 
unit of shop equipment. If the railroads, like other in- 
dustries, had a predominance of modern facilities in 
their shops such a policy might be justified but almost 
any shop over ten years old contains many tools that 
should grace the scrap heap if for no other reason than 
to stop their excessive losses in operation and to stop 
the waste of material and the defects in service result- 
ing from inaccurate work. The locomotive builder 
has shown the railroads the way to lower operating 
costs as far as motive power is concerned, yet in many 
cases the savings made on the road are wiped out by 
excessive maintenance costs in the back shop—costs 
that could be cut down if the same policy were applied 
to the shop as is applied to the motive-power problem. 

This problem of reducing maintenance costs is one 
that is considerably deeper than the mere acquisition 
of new machine tools and shop equipment. It is a 
problem involving a study of the broad question of the 
economics of equipment maintenance. It is a problem 
that must be solved by the co-ordination of the proper 
facilities with an adequate well-trained labor force 
guided and controlled by policies that are flexible enough 
to detect improper and inefficient practices before they 
have run up heavy losses and to adopt without hesitation 
the developments which modern science and engineer- 
ing have made available. 

In the campaign on the reduction of operating ex- 
penses that must form a most essential part of railroad 
programs in the future the possibility of reducing loco- 
motive repair costs presents a favorable opportunity 
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if for no other reason than it is still the largest single 
item of railroad operating expense—over $400,000,000 


annually for the Class I roads. In the years from 1923 
to 1929 inclusive locomotive fuel costs have been re- 
duced 37 per cent while 8,000 fewer locomotives have 
run within 4 per cent as many locomotive-miles. Dur- 
ing the same period maintenance costs have gone down 
25 per cent. It would appear that the designers and 
operators of the locomotive have made greater progress 
than those who maintain it. 

Modern railroad repair plants, whether they be large 
units or small, have demonstrated their ability to cut 
unit costs. No one can deny that progress has been 
made but that $400,000;000 annual expenditure stands 
out at the top of the list as a challenge to all mechanical 
officers to turn their attention to a new avenue of sav- 
ings. When the railroad repair plant is given the same 
acid test that the modern industrial production engineer 
applies to the manufacturing plant the railroads are 
going to discover that the margin between profit and 
loss is today so narrow that obsolete methods and 
facilities can no longer be tolerated. 


Spray Painting 
Car Equipment 


The spray painting of railroad cars, both passenger and 
freight, is now being carried on successfully by many 
roads, and undoubtedly this process will be used even 
more extensively in the future. Marked economies are 
effected in the labor cost of application, far more than 
offsetting a somewhat greater amount of paint material 
used, part of which may be charged to the application 
of heavier coats, which fill all cracks and crevices and 
have a proportionately greater protective service life. 
Another factor of great importance is the general re- 
duction in time required for painting operations, and 
the consequent reduced shopping time and more prompt 
return of equipment to service. While not a vital con- 
sideration at present, with the reduced demand for 
equipment, this factor is bound to be increasingly im- 
portant in the future. 

Among several roads quick to appreciate the pos- 
sibilities of spray painting was the Chicago, Milwaukee, 
St. Paul & Pacific, which carries on heavy car main- 
tenance operations primarily at the system shops, Mil- 
waukee, Wis. It was not until something over a year 
ago, however, that these shops, in both the freight and 
passenger departments were furnished with suitable 
paint spraying equipment and exhaust hoods for the 
most satisfactory and general use of spray painting. 
The results secured in spraying freight cars will be 
discussed in a subsequent issue of the Railway Mechan- 
ical Engineer. The results with passenger equipment 
described in an article elsewhere in this issue, may be 
summarized as a saving of over $12,000 a year by the 
installation of equipment at a total aggregate cost of 
slightly over $37,000. This saving was accomplished 
while working an average of only four days a week 
and will, of course, be proportionately increased when 
the shops are returned to full-time operation. 

The study of paint spraying operation and costs at 
the Milwaukee passenger shops of the C. M. St. P. & P., 
presented in this issue, is believed to be one of the 
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most comprehensive and informative investigations of 
its kind yet made and worthy of the closest scrutiny 
by all car men interested in more economical and satis- 
factory painting of passenger equipment. The study 
apparently proves beyond question the advisability of 
supplying passenger shops with necessary spray painting 
apparatus and ventilating systems to eliminate the 
health and fire hazards, so that the economies of this 
method of paint application may be made available to 
the railroads. The installations, when properly made 
as in the case of the Milwaukee shops, receive the 
approval of fire underwriters, state health and labor 
departments and promote greatly improved working 
conditions in the paint shop. As shown in the article, 
the spray painting of cars at Milwaukee shops during 
the test period resulted in a reduction of 50.4 per cent 
in man-hours and 54.2 per cent in direct labor costs. 
This was accompanied by a 9.8 per cent increase in 
paint materials per car only a negligible proportion of 
which, however, can be accurately classed as waste. 
Other attendant advantages of spray painting are 
clearly indicated in the article. 


Obsolete Shop 
Equipment 


Shop equipment, whether it be machine tools, material- 
handling equipment or small tools that can no longer 
be classed as modern, is a distinct liability in any shop. 
In times when earnings are high shop facilities that 
have passed their period of greatest economic use- 
fulness are tolerated because the service that they can 
render, unsuited as it is to modern production demands, 
is needed. When railroad business conditions are as 
they have been for the past year, the up-to-date shop 
supervisor should be checking up pretty carefully on 
the operating costs of individual units in his shop in 
order to determine the actual savings that could be ef- 
fected by their replacement. ; 

An American business man, writing recently on indus- 
trial conditions, mentioned the fact that there are many 
industrial plants in this country and many individual 
units of equipment in some modern plants that can never 
be economically operated again because competition and 
the readjustment of prices will force production costs 
in the future to be reduced to such an extent that obsolete 
equipment cannot meet the output demand at a cost 
which will permit a profit. Many railroad shop men 
have felt that the need for shop equipment of the most 
modern design was not justified in a railroad shop be- 
cause the shop is not engaged in the manufacture of a 
product which is sold in keen competition and, therefore, 
the production costs need not be watched as closely as 
would be necessary in a manufacturing plant. This is 
not true today. The product of a railroad is transporta- 
tion and today rail transportation seems to be the object 
of the keenest competition in our recent industrial his- 
tory. It seems fairly certain that even the return of 
better business conditions will not restore to the railroads 
the increasing annual revenue that has come their way 
for many years in the past. 

The maintenance of equipment—locomotives and roll- 
ing stock—requires approximately one-third of all the 
money spent by the average railroad for operation and 
it is in the constant reduction of unit costs of operation 
that the railroads should have the greatest hope for in- 
creasing profits from rail-line operations. Mechanical- 
department officers have demonstrated that it is possible 
to haul longer trains with modern locomotives at sub- 


304 Railway Mechanical Engineer, 








stantial savings in operating costs and it is up to the 
mechanical-department supervisor to demonstrate that 
this modern power can be maintained in such a manner 
that no part of the savings made in operation will be 
absorbed by higher maintenance costs. Modern trains 
are not being hauled by 30-year old locomotives and it 
is not reasonable to expect that modern locomotives can 
be efficiently and economically maintained by obsolete 
shop equipment. 


Foremen’s Responsibilities 
Increasing 


The responsibilities of a railway shop foreman in 
any department are already legion and may be said to 
be on the increase, because of the increasing necessity 
for economy and improved standards of maintenance. 
The provision of safe working conditions and the at- 
tainment of efficient operation are two of the most 
important of a foreman’s responsibilities. With regard 
to safety, the records in accident prevention, established 
at many shops, engine terminals and car repair tracks 
during the past year are a glowing tribute to the way 
in which shop equipment and maintenance practices have 
been gone over with the utmost care to eliminate any 
conditions tending to promote accidents. Reportable 
accidents have been cut at some shops to an almost 
negligible quantity and steps taken to sustain the interest 
so that there may be no return to former undesirable 
conditions. In this work, the shop foreman and gang 


leaders are in the last analysis'the most important fac-. 


tors, as it is by their encouragement and the inspiration 
of their example that shop men are induced to work 
together for safety and take drastic action in the case 
of individual workers who seem disposed to be careless 
about their own safety and that of the men who work 
with them. 

Safety and production are closely allied, and it may 
be said without fear of successful contradiction that no 
shop in which unsafe equipment and hazardous methods 
are tolerated can produce the desired results with 
respect to output. Here again, the shop foreman or 
supervisor is the primary factor. The successful fore- 
man attacks with energy and persistence both of these 
problems of safety and production, making the most 
of such facilities as are at hand, and, at the same time, 
does not neglect to bring the needs of his department, 
in the way of improved machinery and safer equipment, 
to the attention of higher officers repeatedly, until such 
time as these needs are met. In these columns last 
month the opinion was expressed that higher railway 
officers should require shop foremen to justify the 
continued use of old, worn-out and antiquated machinery, 
instead of making them fight to get it replaced, as so 
frequently happens. Until such a policy is adopted, 
however, the shop foreman is not discharging his full 
responsibility so long as he passively acquiesces in the 
decision not to purchase new equipment which he knows 
will promote safety or effect substantial savings in shop 
operation. 

Another primary responsibility of a shop foreman is, 
of course, to study men, learn their idiosyncrasies, deal 
fairly with them and thus encourage a feeling of respect 
and a willingness to offer suggestions for improvement 
which generally are obtainable in no other way. The 
foreman must, obviously, not only know how work in 
his department should be done and how long the in- 
dividual operations require, but above all acquaint him- 
self with the respective abilities, temperaments, initia- 
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tive, etc., of the men working for him, .and in this way 
be in a position to promote or recommend for pro- 
motion the future supervisors. It is recognized that 
the workman of today is the foreman of tomorrow, 
and one of the most important duties and responsibilities 
of present foremen is to take pride in developing those 
who show signs of ability and loyalty to the interests 
of the company they serve. 


Developments In 
Machine-Tool Design 


Although there has been a marked decrease in the pur- 
chase of machine tools and shop equipment by the rail- 
roads during the past year, the manufacturers and 
builders have continued with unabated effort to improve 
their products and advance their designs for the purpose 
of decreasing railway shop production costs and increas- 
ing the serviceable life of repaired equipment. The 
outstanding developments in the refining of machine tool 
design have been greater ease of manipulation and fur- 
ther increase in the use of alloy steel and heat-treated 
parts to increase durability necessitated by the extended 
use of new cutting alloys. The wider use of anti-friction 
bearings and better lubricating systems is noticeable on 
practically all new machine tools designed during the past 
year. 

The effect of the introduction of new cutting alloys on 
machine-tool design is noticeable in the decided trend 
towards the use of alloy steels in gears, spindles and all 
parts subject to wear and heavy stress. During the past 
year a lathe was introduced designed in its entirety for 
use with tungsten-carbide tools. The use of alloy steels 
in the design of this machine is indicative of the general 
trend. Grinding equipment for grinding tungsten-car- 
bide tools was introduced by three manufacturers in the 
last six months of 1930, this also indicating the extended 
use of hard cutting alloys. 

Practically all of the new machine tools are designed 
with lubricating systems to give either flood or full auto- 
matic lubrication, oil filterers of various kinds being in- 
corporated in the systems to remove foreign matter. Con- 
siderable attention has also been given to the cutting-fluid 
circulating system with the objective of furnishing the 
fluid to the cutting tools in large quantities and of elimi- 
nating chips and dirt by the installation of filters. 

There is a marked tendency on the part of the 
inachine-tool builders to include alinement devices, some 
of which are used to check quickly the alinement of the 
machine as a unit and others for taking up the wear 
and alinement of parts. 

A number of machine tools in which notable refine- 
ments were made were brought out since June of last 
year. Included in these is a 90-in. locomotive driving- 
wheel journal-grinding machine which is designed to 
produce a finished journal in 40 min. floor-to-floor time 
and to do work of such quality that the service life of 
the journal itself as well as the axle is increased. 
\ 90-in. crank-pin quartering machine designed to 
quarter driving wheels to close tolerances was also in- 
troduced. This machine was designed to eliminate guess 
work in the quartering of driving wheels, thereby per- 
mitting closer work in the alining of side and main rods, 
ind increasing the service life of the rod bushings. Of 
particular interest is a car-wheel boring machine with 
rapid traverse controlled by oil pressure to obtain heavier 
feeds and faster production and at the same time elim- 
inate feed gearing. This machine includes a number of 
alloy-steel parts and also has anti-friction bearings. 
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Refinements in grinding equipment for finishing cylinder 
walls of air compressors, feedwater pumps, reverse- 
gear cylinders, fire-door cylinders, etc., were also made 
during the past year. In grinding equipment for this 
work attachments for producing accurate and finely fin- 
ished boards have been brought out. One manufacturer 
brought out a machine for honing these cylinders which 
is designed to eliminate bell-mouthed and tapered cyl- 
inder walls. 

Several manufacturers have designed automatic lathes, 
the tool or gang tool of which follows a template, the 
shape of which is the shape of the finished product. 
Jigs and fixtures have been brought out by manufac- 
turers of milling machines and shapers to increase the 
adaptability of their equipment to railway repair work. 
One horizontal boring, milling and drilling machine was 
placed on the market, the main spindle of which gives 
36 speeds in geometrical progression and which is de- 
signed with an auxiliary high-speed spindle mounted 
within the back-gear shaft of the main spindle to give 
an additional 36 speeds. Another manufacturer brought 
out a lathe equipped with a 16-speed triple-geared head 
with face-plate drive, the design of this latter machine 
provides eight out of the 16 spindle speeds through an 
internally-geared face-plate drive, the remaining eight 
spindle speeds being transmitted through the spindle 
gear. Another manufacturer introduced a welded band 
saw, the welding of the completed metal frame and 
stand being adopted to insure a machine which would 
be light in weight and rugged in construction, eliminating 
vibration and thus increasing the life of the saw blade. 

During the past year there was considerable develop- 
ment in electric heat-treating equipment, melting fur- 
naces, bar heaters and rivet heaters. The possibility of 
accurately controlling the furnace temperature has in- 
fluenced a decided trend on the part of the railroads to 
adopt electricity for these purposes. 

Refinements have also been made in welding equip- 
ment, extending the range of cutting and welding facili- 
ties. The increasing use of welding in the railway shops 
has also resulted in the design of many portable electric- 
welding machines, the trend in the design of this equip- 
ment being towards inherently-regulated single-operator 
machines. New machines for spot welding have also 


-been developed. 


There has been a marked development during the 
past year in various types of spraying equipment for 
the application of paints, varnishes and lacquers. 
Some of these are equipped with electrically-operated 
compressor units while others are equipped with gas- 
engine compressor units. 


NEW BOOKS 


THe CHEMICAL COMPOSITION AND PHYSICAL PROPERTIES OF 
Heat-REsIstant ALLoys. Reprint from the proceedings, 
volume 30, part 1, 1930, of the American Society for Test- 
ing Materials. Bound in cardboard, 6 in. by 9 in., 11 tables. 
Published by the American Society for Testing Materials, 
1315 Spruce street, Philadelphia, Pa. 

The tables itemize the chemical compositions, physical 
and mechanical properties and corrosion-resistant prop- 
erties of corrosion-resistant and heat-resistant alloys. 
The alloys are grouped according to manufacturer, listed 
alphabetically. The tables are split into six parts with 
an (a) and (b) section of each part, section (a) giving 
chemical compositions, and the physical and mechanical 
properties and section (b) the corrosion-resistant prop- 
erties. 
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Some Comments 
On Wheel Defeets 


To THE EpiTor: 


The letter on page 195 and the article on page 197 on 
wheel defects in the April issue were interesting to me. 
I believe the following statement of the causes of the 
various defects may be of interest. 

Worn flanges are responsible for the removal of about 
65 per cent of the cast-iron wheels and are caused from 
guiding the truck on the rail. Do we stop to consider, 
when a pair of wheels are removed for this defect, which 
have not run out the guarantee on the wheels, that there 
is some other mechanical defect on this truck, such as 
center casting broken or no lubrication, trucks out of 
square, side bearing riding and no lubrication, or wheels 
not mounted properly or not of the same tape size? 

Brake burns are the cause for removal of a number 
vf wheels each year. When a car is set out on the repair 
track for this defect, are the triple valve, brake levers and 
beams checked to ascertain that the brakes will not drag 
and again burn the wheels that are being applied ? 

Many wheels are taken out of service each year for 
chipped rims which are caiised by striking high switch 
points and crossings. This defect is not as common in 
the single-plate wheel with the lip chill as on the double- 
plate with sand rim. 

A small percentage of wheels are removed on account 
of broken rims, which are generally caused by a worn- 
through chilled wheel or a seam under the surface of 
the tread which cannot be detected until the wheel has 
broken. 

The number of flat wheels removed has been reduced 
considerably in the last few years. Flat wheels are 
caused by one of four defects: Defective triple valve, too 
much braking power, hand brakes set, or wheels eccen- 
trically bored. 

Shelled out and comby treads are generally found on 
wheels that have been brake burned and run until spots 
are shelled out where the metal has cracked from the 
heat. One is found occasionally that looks like an oyster 
shell or a seam under the surface of the tread which is 
a foundry defect. 

A cracked plate or bracket is generally found in a 
double-plate wheel about half way between the hub and 
rim or on the rim or outside plate. It is caused from a 
hot wheel on account of the brake shoe dragging. Very 
few defects of this kind are found in the single-plate 
wheel that has been generally adopted since 1928. 

A few wheels are removed on account of cracked or 
broken hubs, which should be termed a wheel-shop de- 
fect. It can generally be traced to poor workmanship 
in the shop that mounted the wheels. It is also caused 
by heavy tonnage, tapered axle, wheel seat out of round, 
not properly lubricated at the press when mounted, and 
by boring out of round. The latter is caused by boring 
hard spots in hubs and hard hubs in one cut. 

Steel wheel defects are similar to those in cast-iron or 
cast-steel wheels, except shelled treads. The cause of 
this defect has not been determined. It is believed that 
it is caused by metal being soft so that cold rolling on 
the surface sets in while in service. This starts check- 
ing and develops into progressive cracks that penetrate 
into the tread of the wheel and start shelling out. Relief 
from this trouble has been effected by using a better 
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grade of wheels, such as those heat-treated in water or 
oil. In some service cold-rolled treads have given relief 
to shelled-out trouble. 

Gas pockets or pipes, seams and shattered rim, if found 
under the surface of the tread, are factory defects and 
such wheels should be set to one side and held for the 


factory inspector. 
J. R. Dunn. 


Limited Use of Free 
Oil Defended 


To THE EpITor: 


The controversy regarding the use of free oil for 
supplementary lubrication of freight car journals is a 
very old one and each side has its advocates. Since 
there are a hundred or more conditions which separately, 
or in combination, may cause car journals to run hot, it 
is obvious that the injection into boxes of a small quan- 
tity of free oil will not eliminate hot-box trouble. On 
the other hand, a limited amount of free oil, intelligently 
used, will help reduce hot-box troubles that are directly 
attributable to the sponging being deficient in oil content ; 
also, a surplus of oil may prevent boxes running hot due 
to disarranged packing, and other conditions that tend 
to restrict free lubrication. Local conditions, however, 
should govern, for while on the one hand free oiling will 
inevitably result in oil wastage, yet on the other hand its 
use may result in a sufficient reduction in hot- box train 
delays to justify such a course. 

After boxes had been properly overhauled and re- 
packed according to Rule 66, intelligently performed 
periodic respooning is the best hot-box preventive meas- 
ure. Since the sponging suffers many times more dis- 
arrangement in cold weather than in warm weather the 
spooning attention will necessarily have to be at much 
more frequent intervals during cold winter months, and 
where temperature is cold enough to freeze the packing 
in a standing car the spooning should be done as soon as 
possible after the arrival of the car. 

Sometimes the importance of making a good oil record 
in connection with journal-box repacking is over- 
emphasized, resulting frequently in a deficiency of oil in 
packing, and at times even to a deficiency of packing in 
boxes. In such cases the normal oil losses may reduce 
the oil content to the danger limit before the next re- 
packing date. 

Free oil should be used sparingly and then only in 
such boxes as show evidence of a shortage of oil. Care- 
ful instructions to oilers, and a thorough supervision of 
their work, are necessary to prevent gross abuses where 
free oiling is practiced. Laying a pad of wet waste 
against the upgoing side of a journal is a small sop of 
oil to the box, and a sop to the conscience in not calling 
it “free oil.” Such a practice is bad in that this loose 
and separated piece of packing is too easily dislocated. 


-and the result is bound to be an abnormal number of 


waste-grab hot boxes. 

It is well known that new sponging, either cotton or 
wool, becomes disarranged in the box much more readily 
than old packing. A good practice is to mix old and 
new packing. The presence of unspun fluff and short 
fibres in cotton waste is a prolific cause of waste wipes— 
small isolated. particles of waste carried up under the 
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edge of the journal bearing forming a wiping pad. This 
trouble is particularly pronounced during cold weather, 
when the oil becomes a partly congealed, sticky mass, 
which drags these loose particles on the upgoing side of 
journal. 

The best wool waste for use in cold climates is one 
composed of long strands of a hard weave material. Soft 
weave yarns and short strands are the chief cause for 
waste wipes, probably responsible for most of the hot 
boxes where wool waste is used. 

While we are discussing lubrication of freight car 
journals why not start something on car oil? Since 
boxes are repacked only once a year, why two oils, sum- 
mer and winter? 

Car DEPARTMENT OFFICER. 


Comment on Standard 
Side-Bearing Clearance 


To THE EDITor: 


In the March issue of the Railway Mechanical En- 
gineer a question was asked and answered by “A Gen- 
eral Foreman” ; “What is Standard Side-Bearing Clear- 
ance?” I wish to take exceptions to the definition of 
side-bearing clearance as described by the writer of 
the article. 

In the first place the clearance of % in. to 3; in. is 
per side bearing and not per truck. Under no con- 
sideration should a truck have a flush side bearing, re- 
gardless of the fact that the other bearing may have 
the proper clearance. A flush side bearing will cause 
uneven distribution of the load, will cause journals to 
overheat and will cause undue flange wear on the 
wheels, and sometimes break off the flange or the lug 
on the journal bearings. A car with a flush side bearing 
is very susceptible to derailment, especially when enter- 
ing or leaving a curve. 

Side-bearing clearance should be kept to the minimum 
on house cars as they are most susceptible to car-body 
roll. Clearance should be as near equal as possible on all 
bearings so as to synchronize the car-body roll on both 
trucks. 

James McDonnweE Lt. 


An Answer to “Setting 
Southern Valve Gear’”’ 


To THE EDIToR: 


The Reader’s Page of your May issue has a request 
for information on Southern valve gear. This man 
does have some marks that are confusing. I am of the 
opinion that this engine has had the valves set too many 
times by trailing the engine over. 

The setting of valves is not a difficult process, but 
a very expensive one if it is to be guessed at and trail- 
ing over is one of the best guessing methods used. It 
is used for speed so as to be sure to get it all wrong 
and not know it at the time. After setting valves for 
several years and having considerable experience as a 
foreman, I am more than ever convinced that it is all 
guesswork. Trail an engine over, get some marks, 
make some changes, not knowing how the eccentric 
crank arms are, or the position of valve at dead center, 
or the amount of travel in front and back motion ‘on 
both sides, and the engine goes out. It cannot be right. 
lhe man setting the valves has done a lot of work, 
but invariably it has to be done over. 
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The first operation in setting of valves is to see if 
all parts check to blue print sizes. Check this engine 
over with the blue print and the trouble will be located. 
Then get the dead centers, checking the travel on both 
sides as to lead and full travel, then the trouble can 
be located and the correct valve changes made. After 
this is done, the engine goes out and beats square, 
handles the train right and, most of all, saves coal. 

Mr. Martin writes, “We understand the Walschaert 
and the Baker valve gear, but the Southern valve gear 
is different.” There is one place that all valve gears 
are alike and that is when you have them on dead 
center. At this point, irrespective of the type of gear, 
the number of levers, or the source of motion, the valve 
must be at a certain place with relation to the port 
opening. Different types of gears have great claims 
over other types. Some have greater port openings, 
some have greater valve speeds, and so on. All the 
valve setter has to do is get the valve to open the same 
at all four points and he is done, providing all parts 
check to blue print size. 

R. J. Hatt, 


Foreman, Missouri Pacific. 


It Pays to Study 
‘Chill Worn Wheels 


To THE EDITOR: 


The article on wheel inspection by D. M. Raymond, 
page 197 of April issue was very interesting to a man 
who handles wheels, but I cannot agree with Mr. Ray- 
mond on the worn-through-chill defect. If the inspec- 
tors depend on a loose box bolt or lid to indicate a 
chill-worn wheel, I believe that a good many wheels will 
be taken out of service that still have a lot of service 
miles left in them. If a wheel has started to wear 
through the chill, it can be detected by noting the height 
of the flange in three or four places on the wheel. Also, 
by noting rail worn marks on the tread of the wheel, 
it will be found that on a soft spot the rim of the wheel 
will look as if it is spreading out, or flaking off on the 
rim. 

I think you will agree with me that it requires a car 
inspector of experience to find a chill-worn wheel in the 
first stages of wearing into soft iron. Supervisors, in- 
spectors and carmen apprentices, the future inspectors: 
and supervisors, should be sent to the wheel shop at reg- 
ular intervals to inspect wheels that have condemning 
defects. 

It is commendable practice to set aside brake-burnt, 
comby and shelled-out wheels and to break a few of 
them in two in order to acquaint supervisors, inspectors 
and apprentices with the depth of a brake burn or a heat 
crack in the tread of the wheel. You will find a very 
interested group of men when you get them together 
with a competent wheel man for this purpose and the 
time spent will more than be repaid in material and labor 
saved. 

Car INSPECTOR. 





DovusLeE HEADLIGHTS.—Probably the only locomotive ever 
operated in this country with two headlights was the New 
York, New Haven & Hartford’s old No. 129, which pulled the 
famous New England Limited, the “Ghost Train,” on its non- 
stop run from Boston to Willimantic, Conn. The chief reason 
for equipping this engine with two headlights was to dis- 
tinguish it as a limited train, one of the first by the way, in 
this country. The lights were mounted side by side on top of 
the smokebox, in front of the smokestack. 
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Florida East Coast Wheel 
Shop is Well Equipped 


BRIEF description of the wheel shop of the Florida 
A East Coast which is located at its Miller Shops, St. 
Augustine, Fla., was published in the April, 1931, issue 
of the Railway Mechanical Engineer, page 181. This 
description showed two interior views of the shop and 
gave a complete list of the machine tools and equip- 
ment used in the shop. This list included a wheel- 
starting press which is used in connection with a Niles 
400-ton wheel press. 

A double-tier axle rack is centrally located with re- 
spect to the axle lathes, which are grouped together. 
Axles are handled from the lathes to the rack, and vice 
versa, by means of jib cranes. A 3-ft. track over which 
a light four-wheel truck is operated, extends from the 
storage rack at the axle lathes to another axle rack at 
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Jack for adjusting the height of the axle rack 


the wheel-starting press. The construction of the axle 
rack located in front of the wheel-starting press is 
shown in one of the drawings. Two other racks for 
unmounted wheels, also shown, are located in a con- 
venient position for handling the wheels to the adjust- 
able section of the rack. 

Axles are rolled from the truck directly on to the 
rack. The opposite end of the rack is adjustable for 
height. This is accomplished by hinging the rails, and 
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providing two small jacks, the construction of which is 
also shown, under each rail. Four counterweighted stops 
are provided, two of which prevent the axles from roll- 
ing from the rack onto the adjustable section until re- 
quired, and two prevent the axle from rolling off the 
rails. The adjustable section of the rack is adjusted so 
that the ends of the axle to which the wheels are to 
be applied are directly opposite the wheel bores. 

The rack for unmounted wheels is designed to facili- 
tate the handling of wheels from either side with a 
minimum of effort. It is constructed of %4-in. by 2%-in. 
steel bar, the guide bars being spaced 844 in. apart. A 
bar on which each wheel rests is provided in each space. 
This bar protects the flange and tread, keeps the wheel 
erect, and facilitates the handling of wheels to and from 
the rack. 

The wheels are placed over the journals of the axle 
at the rack as described and rolled on to the wheel- 
starting press, as shown in one of the drawings. The 
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Wheel-starting press showing wheels and axle in position 
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Di" surely must have seen the new moon through 
the bushes. At least he has had enough trouble 
lately to make it seem so. In an inbound train yester- 
day morning Alec received an empty car belonging to 
Dave’s road which was due to go home through the 
interchange. Sure, there was nothing out of the or- 
dinary about that, but there was something very much 
out of the ordinary in the fact that this particular car 
had a wheel with a broken flange and part missing. 
Alec found the broken wheel. 

As to whether or not there was anything to be con- 
sidered out of the ordinary in Alec finding the defect 
would depend on who was doing the considering. Now 
the master mechanic probably wouldn’t see where there 
was any excuse for an inspector failing to find such a 
defect if he was giving proper attention to his work. 
The general car foreman, if he had not been too long 
out of the inspection game, would be somewhat doubt- 
ful; while Aiec, if he should have failed to find it and 
had gotten in a tight place on account of it, would have 
coupled up to a whole train of good arguments to prove 
that it was the easiest thing in the world to overlook a 
broken flange, and right next to the hardest thing to 
find one. Anyway, he hadn’t missed this one, and call 
it good luck or just ordinary good inspection, as suits 
you best, Alec mentally patted himself on the back and 
resolved to be a little more watchful for that particular 
defect in the future. 

Alec put a “Bad Order” card on the car and went 
on with his work, intending to repair it before offering 
it home on the interchange, to avoid an argument with 
Dave. Alec had no desire for an argument with Dave. 

Dave is rather hard to argue with and, being very 
energetic, will go to any amount of trouble to prove 
that he is right and—Alec says—as much to convince 
himself as any one else. 

There was a new yard clerk on duty in Alec’s yard 
yesterday. Now the yard clerk, be it known, is the 
bird who waits until the inspector has closed the doors 
of all empty cars, and then cames along and opens them 
to see for sure that they are empty and leaves them 
open for the inspector to close again. 

He also has another duty to perform. When a train 
comes in he takes a pocket full of cards and a mouth 
full of tacks and goes along the train and puts routing 
cards and weigh cards, etc., on the cars for the guidance 
of the switchmen in shifting the train. 

Well, yesterday morning when this new man started 
out to tag up his train he was instructed to remove all 
old cards from the cars as he applied the new ones, in 
order to prevent confusion of the switchmen. He did 
that all right, and he made such a complete job of it 
that he got Alec’s Bad Order card off the car with the 
crippled wheel. Sure, he was not conscious of having 
done anything more than his duty and if you engaged 
him in conversation about his job and listened to him 
long enough, you would be apt to get the idea that he 
really thinks he has some troubles of his own. Just the 
same, he had mixed Alec and Dave and their business 
just like scrambled eggs with plenty of salt and pepper. 

Alec’s Bad Order card being gone from the car, the 
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Alee and Dave Discuss 
A Broken Flange 


Railway Mechanical Engineer 


By T. J. Lewis 


Alec cards a car from Dave’s 
road on account of a broken 
flange. Dave can’t see why he 
should repair it when through an 
error it is switched to his track 


switch crew kicked it in on Dave’s interchange track. 
Dave found it. And when he saw the broken flange, 
he stopped, took a good look at it, then got down closer 
and felt the broken surface with his hand, making 
doubly sure that it was nothing less than the subject of 
the car inspector’s worst dreams, he straightened up 
and whistled softly to himself. His next thought was 
“where from and where to.” Glancing over the side of 
the car he saw the “Home Mty” card, then going to the 
corner he found Alec’s pool mark just a week old. 

Dave put a “set back” ticket on the car first thing 
and put a big scare-crow wheel mark on the side of 
the car, over the defective wheel, with soft chalk, and 
then looked around for Alec. He soon saw Alec, sev- 
eral car-lengths down the track and coming towards 
him inspecting as he came. Dave whistled and gave 
Alec a vigorous “come on” signal with his arm. He 
intended to give Alec a good “ragging” about not find- 
ing the broken flange and then make him take the car 
back and make it safe by renewing that wheel, for 
surely he’d never accept it in that condition. 

Dave’s thoughts were so well occupied with his side 
of the game that he forgot entirely to consider what 
Alec might be thinking, but, in truth, Alec was thinking 
about the same thing Dave was. He had been watching 
Dave out of the corner of his eye and Dave’s actions 
spoke as plainly as a defect card that something was 
wrong and that Dave thought he had it “treed.” 

Alec recognized the crippled wheel car before he got 
near it and knew that his bad order card must have 
been removed and had figured that the new yard clerk 
must have been the one who did it. Altogether, Alec 
was very well satisfied that the car had gone on home. 
He expected Dave would object, for he was a regular 
objector anyway, but let him. It was an owner’s de- 
fect, on a home car, delivered safely on the home rails, 
so that was that. 

As Alec got within talking distance, Dave called out, 
“Say, Old Man, what’s got the matter with you? Have 
you lost your cud, or what?” 

“Oh, no new complaints, just the same old ones, poor 
and got to work. Where is your worst pain today?” 
asked Alec. 

“Its on the outside of me, all right,” Dave replied. 
and asked, “What’s the idea in trying to unload this old 
hospital subject on me?” 

“Well,” said Alec, glancing at the side of the car with 
the greatest possible appearance of indifference that he 
could assume, “seems to belong to you, tag on the 
corner says ‘home empty,’ and as for it being a hospital 
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subject, if it is, you being the doctor, and having the 
hospital, you’l! naturally want to operate on it —I would 
if it belonged to me.” 

“Well, it still belongs to you, all right. Just read that 
little prescription of mine on the other corner over 
there. And, say,” Dave continued, “how many wheels 
do you require under ’em to run ’em now.” 

“O, from four up,” said Alec, “the scale test car has 
only four.” 

“Well, this baby’s got seven and a piece, and I’m not 
running it anywhere,” Dave said, and continued, point- 
ing at the broken flange, “just look here, Alec. How in 
the world did you miss seeing that or did you?” 

Alec looked at the flange as if that was the first time 
he had seen it and said, “Huh, chipped, aint it?’ His 
seeming indifference was beginning to get on Dave's 
nerves and Dave was getting hot. He snorted: 

“Chipped, the devil! You want to call half the flange 
a chip, do you? Now let me tell you Alec, there’s no 
use trying to start that soft pedal stuff, for it won’t go. 
Get that straight, now. And the car is coming back 
to you, remember that.” 

“Why, Dave, you haven’t a right in the rule book to 
set that car back. I had ordered it to my rip track when 
it came in, with all good intentions of repairing it be- 
fore it was offered home to you, but someone has re- 
moved my ticket and now its yours,” Alec said, adding, 
‘Anyway, there’s only a foot of the flange gone.” 

“Say----” Dave’s voice was low but vibrant with 
suppressed emotion, “What’ll you take for that silk 
lined plan of yours for getting rid of things you don’t 
want? All you got to do is just say ‘let Dave do it’ 
and, presto it’s done and you are out from under. Why 
you've got that lamp-rubbing guy skint ten car-lengths.” 
Dave was looking at Alec with about the same amount 
of contempt that Mr. Goliath must have looked at 
David when David accepted his challenge to that fa- 
mous scrap. 

Before Alec could get started, Dave continued, “And 
as for what rights I’ve got in the rule book, I’ve got a 
right to refuse any car that I don’t consider safe to 
handle and I sure don’t consider this one safe, neither 
do you. It’s just too much of a risk to handle all the 
way from here to my rip-track—” 

“Yes, but Dave,” Alec cut in, “every car you handle 
is more or less a risk and if you don’t take any risks 
you don’t do any business, and if you don’t, somebody 
else will. If you wanted to avoid that, you should have 
stayed in the back shop at North Yard, then you’d only 
have your day’s work to do, and you wouldn’t dream 
about dragging brake beams and loose wheels. Of 
course, when you think about being responsible for the 
safety of a few thousand tons of freight and equip- 
ment, whirling through the country at forty miles an 
hour, it feels pretty much like its on your shoulders, 
but that and your pay-check is what you get for being 
a car inspector—.” 

“Yes, a mighty fine bunch of Dr. Alec’s soft soap,” 
Dave cut in, “but it ain’t making me forget this old 
cripple, not a blame bit. You just read the first inter- 
pretation under Rule 2. That’s the ground I stand on 
and its solid.” 

“Oh, I know, Dave, it says that Rule 2 gives the re- 
ceiving line the right to refuse any car which in its 
judgment is not safe for movement on its line, but—” 

“That’s enough! That’s plenty!” Dave cut in, “Just 
Stop right there. That’s just what I’m turning this 
car down on, and I’ve done it already, good and flat—” 

“O, dammit, Dave,” Alec almost yelled. Alec was 
becoming excited himself. “You can act the blamedest 
tool I ever saw. You grab a half a fact and yonder 
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you go with it, to beat a printer’s devil. That state- 
ment is in an interpretation and it is not in the rule 
at all and the rule is what we’ve got to go by. That 
same interpretation itself goes on to say that it con- 
cerns a defective weld in a truck side—no mention is 
made of a wheel.” 

“Tt don’t make a blame bit of difference—” Dave got 
started again “which it is in. The interpretations are 
only supposed to be a clarifying of the rules, and that 
one says right there that I’ve got a right to refuse any 
car that’s unsafe, or that I consider unsafe; all said 
in one clean cut sentence with a period after it and it 
means just what it says or it don’t mean anything and 
if it didn’t mean anything it wouldn’t be there. Now 
there’s no way in the world that you can get around 
that. ,It says, furthermore, that I’m to use my own 
judgment.” 

“All of which sounds mighty convincing to you, of 
course, but, in the first place, the makers of the rules 
were generous enough to suppose that you had judgment 
to use and, in the second place, Buddie, just turn back 
there to page 11 and read the third paragraph of Rule 
2. You see it says, ‘Owners must receive their own cars 
home for repairs at any point on their line, subject to 
the provisions of these rules.’ Now I guess that cooks 
your goose good and plenty.” Alec said this last with 
a finality that he intended should close the subject for- 
ever, but surely he should have known his old yoke- 
mate better than that, for Dave jumped right at the 
bait he had hung out, thiswise: 

“Yes, that’s it; just wait a minute right there; that 
last phrase of that paragraph, ‘subject to the provisions 
of these rules,’ why, Alec, that was put there to take 
care of just such old patients as this one you’re trying 
to dump on me now.” 

“Not dumping anything,” said Alec, “gave it to you 
in regular switching order, on its own wheels; and for 
that last phrase of the third paragraph of Rule 2, there 
is no provision in the rules that you could ring in on 
this case except wrong repairs, or unfair usage, or de- 
fective safety appliances, neither of which you claim. 
It’s simply your own car delivered home on your own 
rails with an owner’s defect. It’s yours, you’ve got it 
and you can keep it—that’s all.” 

“Give it to me safe and I’ll take it,” said Dave, “like 
it is I won’t.” 

While they were in the argument, Dave’s switch en- 
gine crew had set in a small bunch of empties on Alec’s 
track and coupled up to pull their own, and began back- 
ing out with them at this juncture. Alec and Dave both 
involuntarily started with the cars. Neither one had 
given over, and it was not clear to either of them just 
what the next phase of the matter would be. Dave gave 
a stop signal several times but none of the crew saw 
him. They both realized that they should have made 
provisions against this car being pulled until it was 
definitely decided what to do with it, then have it moved 
very slowly and carefully to a rip track. Also it was 
not the usual time for pulling the interchange, and they 
were not expecting it. The broken wheel had been the 
rear wheel of the truck as the train came in, but now 
it was the lead and, of course, this made its staying on 
the rail extremely doubtful. They were both on edge, 
watching the defective wheel and Dave kept giving stop 
signals and hoping he would be seen. By this time the 
car had struck the beginning of the curve near the 
switch, the sharp end of the broken flange caught the 
rail and off it went onto the ties. 

Then Dave went into action of the first magnitude. 
He gave “washout” signals with both arms and both 
legs so fast that he looked like a monstrous pair of scis- 
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sors hitting on six in high, and talk about cussin’ by 
note! Dave’s voice sounded like a buck dancer doing his 
stuff on the bass notes of a calliope. Meantime, the old 
car was thumping along on the cross-ties and getting 
nearer the end of them every foot. In his despera- 
tion or in the hope of making his signals more em- 
phatic, Dave grabbed his hat in his hand and used it as 
a flag, and as he waved it wildly, a nail protruding from 
the side of the car split it wide open and took the skin 
off his knuckle at the same time. He didn’t notice the 
skin until later. Finally, after what seemed ages to 
Dave, the switch crew noticed that something was 
wrong in the rear and got the engineman to stop as 

uickly as possible. But just as they came to a stop the 
derailed wheel dropped off the end of the ties and the 
old car careened over and the corner of it smashed a 
big hole in the side of one of Alec’s empties that Dave’s 
crew had just delivered. 

It was plain enough all Dave’s trouble now. Alec 
felt somewhat guilty, though he reasoned that it was 
none of his fault. Dave stopped and just stood there, 
his face turning all sorts of colors, shading off from 
one to the other. He was so mad he would not attempt 
to speak. After a few seconds he slowly walked across 
a couple of tracks and sat down on the end of a cross- 
tie and when Alec finally spoke Dave didn’t even tell 
him who to go to. 

It will take at least thirty days or a pay-day to 
make Dave quit wanting to murder Alec. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Insufficient Information 
on Car Damaged Under Rule 44 


Manufacturers Railway Company car 5067 was dam- 
aged on or about April 16, 1929, and was repaired by the 
Texas & New Orleans at Ennis, Texas, September 17, 
1929. The defects were claimed to be both old and 
new and the T.&N.O. billed the owner for repairing the 
old defects. The handling line stated that the car was 
loaded when it was delivered to it at Fort Worth, Texas, 
on April 16, 1929, and that a subsequent inspection 
showed that one side and intermediate sill, both metal 
body bolsters and body-bolster anchor straps were all 
broken, and were classified as old defects. The new 
damage consisted mainly of the other four longitudinal 
sills being broken. The handling line stated that it made 
every effort to develop the circumstances surrounding 
the cause of the new defects, but was unable to do so. In 
view of this fact it accepted the responsibility for the 
new damage as provided for in A.R.A. Rule 44. It 
contended, however, that the old defects existed before 
the new damage occurred, and that the owner should be 
billed for repairing the old defects in accordance with 
Rule 41. The owner contended that the T.&N.O. should 
carry the expense of all the repairs made, because they 
were unable to explain the circumstances surrounding 
the cause of the damage as required by Rule 44. The 
owner also pointed out that after the alleged damage 
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occurred on April 16, 1929, the car was moved a dis- 
tance of approximately one thousand miles before it was 
repaired on September 17, 1929. The owner brought 
out the fact that on May 24, 1929, the T.&N.O. re- 
ported the car under Rule 120, at which time it fur- 
nished a statement of the defects which did not enumer- 
ate whether they were new or old, but which it insisted 
was a condition which had been built up progressively 
by normal wear. As the car was reported under Rule 
120, and since six broken sills were involved, resulting in 
a Rule 44 condition, the owner insisted under an ex- 
planation of the circumstances under which the car was 
damaged, but pointed out that the T.&N.O. was unable 
to furnish it. 

The following is the decision of the Arbitration Com- 
mittee: “Handling line has failed to furnish sufficient 
evidence to establish responsibility of car owner for the 
combination damage on basis of Rule 44. Rule 41 does 
not apply to such case. Handling line is responsible.”— 
Case No. 1659—Manufacturers Railway vs. Texas 
New Orleans. 


Defect Card For Boring 
Holes in Gondola Sides 


Between July, 1926, and April, 1927, the Chicago 
& Alton received in interchange from the Elgin, Joliet & 
Eastern five gondolas in the sides of which holes were 
bored for securing lading. These cars were owned by 
the Missouri Pacific, the Minneapolis & St. Louis, the 
St. Louis-San Francisco, the Southern and the C. & A. 
When the cars were received in interchange defect 
cards were granted the C. & A. covering the holes bored 
in the siding. Each of the respective car owners re- 
paired its car and rendered a bill against the E. J. & E. 
covering the repairs. The chief interchange inspector 
at Chicago issued offset defect cards against the C. & 
A. The C. & A. contended that A. R. A. Rule 32 (of 
the 1926 code), supported the issuance of the original 
defect cards, and stated that it was carded for similar 
defects at other terminals, and that they therefore had 
to protect themselves when receiving cars. The C. & 
A. also maintained that reference to Rule 4, paragraph 
3, in support of the action of the chief interchange 
inspector as covered by File AC-1976-D, April 1, 1929, 
did not appear to be sustained in Arbitration Case 1516 
which reads: “Rule 4 is intended to prohibit the issu- 
ance of defect cards for slight damage, that of itself 
does not require repairs before reloading the car, and is 
a measure for the guidance of inspectors in determina- 
tion of responsibility, and should not be used for the 
purpose of invalidating a defect card issued in good 
faith and under the provision of the rules.” The C. 
& A. stated further that it did not admit the original 
defect cards were issued in error, and further main- 
tained that if they were in error, there could be no 
good reason why the car owner should not be held re- 
sponsible, if the defects are considered car owners’. 
The C. & A. further contended that it did not damage 
any of the cars and should not be held liable for the 
cost of repairs. 

The following decision as rendered by the Arbitra- 
tion Committee: “That portion of Rule 32 of the 1926 
and 1927 Codes, reading ‘Removal or cutting out parts 
of car to facilitate loading and unloading,’ was not in- 
tended to penalize delivering line for holes bored in 
sides of gondola cars to comply with A. R. A. Load- 
ing Rules requirements, and the rule was therefore 
amended in 1928 to definitely so indicate. 

“The A. R. A. Loading Rules are a part of the Inter- 
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change Code, as stated in preface of the latter, and it 
would be inconsistent to penalize delivering line under 
the Interchange Code for doing what is required of 
it under the Loading Rules Section of the same Code. 

“The issuance of a defect card by an authorized 
representative of a railroad is an acknowledgement of 
responsibility by the company issuing same which can- 
not be repudiated and leaves no ground for arbitration 
before the Arbitration Committee.”—Case No. 1660— 
Ex Parte Case—Chicago & Alton. 





Emergency-Valve 
Reseating Tool 


TOOL for renewing the emergency-valve seats of 

K1 and K2 triple valves is shown in the drawing. 

The tool was designed to eliminate the practice of at- 
tempting to reseat the valve with emery cloth since this 
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A tool for renewing emergency-valve seats of Kl and K2 
triple valves 























practice left the seat flat on the top instead of round, 
‘hus making it difficult to secure an air-tight joint when 
ihe rubber seat is applied. 

_ When using the tool the emergency valve is placed 
in a holder and the tool is inserted in the spindle of a 
drill press, which is run at a speed of 100 r.p.m. The 
tool guide is entered in the valve and the tool permitted 
to run against the seat for a few revolutions until it is 
trued up. 
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Shock Absorber for 
: Five-Ton Jib Crane 


HE shock absorber shown in the two drawings, is 
designed for 5-ton jib cranes. Shocks are 
absorbed by a single nest of class C A.R.A. truck 
springs. The coils are held in place by two circular 
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Details of the five-ton shock absorber 


steel spring seats. The shock absorber is assembled by 
securing the hook plate to the top of the hook by means 
of a 1%-in. nut, which is held in place by a %-in. cotter 
pin. The top spring seat, which holds the inner coil in 
compression against the bottom seat, is secured to the 
center rod by the hook eye. The top seat for the outer 
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The shock absorber for five-ton capacity jib cranes 


spring coil and the outer spring are applied and the seat 
is secured to the hook plate by three plate rods. Three 
1 1/32-in. holes are drilled in the top spring seat for the 
outer coil for the 1l-in. plate rods connecting the hook 
plate to the seat. The outer spring coil carries the load, 
and the inner spring serves to cushion any upward move- 
ment. 


BERTH OF A NATION IMPERILED—Bedroom compartment cars, 
replacing old-fashion sleepers, threaten to put the upper-berth 
snoring champion on the shelf. New traveling boudoirs for 
tired business boys have all modern conveniences, including 
liquid soap, cozy reading lamps, chummy drafts and—to face 
towel -kidnapers—hot and cold conscience twinges. There are 
also numerous little extras, the most amusing being the extra 
fare. Somehow we harbor an old-fashioned prejudice against 
the new hall room sleeping car. Modern luxuries creeping into 
our railroad systems may sap the ruggedness of the Yankee 
race, which thus far has been able to disrobe in a curtained 
chicken coop, remove its shoes while teetering on its collar 
bone, and get into its pyjamas like a democratic majority 
crashing a republican precinct. The American spirit, which 
conquered upper berths and Big Berthas, may lanquish when 
sleeping cars go kitchenette. While enjoying our modern bless- 
ings, let us not underrate the incentive to climb as a stimulus 
to human advancement.—Chicago Daily News. 
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Applying Floating 
Driving-Box Bearings 


OR about a year, the Chicago, Burlington & Quincy 

has been using floating bushing driving boxes on 
all except the main driving journals of heavy passenger 
power, these main bearings being equipped with Grisco 
boxes. To install a floating bushing in a driving box, 
the old cellar is simply removed and the driving box 
slotted to receive a cellar filling block which is held in 
place by suitable shoulders and two cellar bolts. The 
driving box is faced off to receive a grease-retaining 
plate with a spring-supported brass expanding ring, 
which fits the journal closely and serves to retain the 
grease. The driving box, as well as the cellar filling 
block, is provided with grease cavities and drilled and 





Sawing the finished floating bushing into three equal sectors 
for assembly around the journal in the driving box 





Driving box, with filling block applied, being ground round 
and straight for the application of a floating bushing 
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tapped for the application of Alemite fittings with 
ports leading to the grease cavities. The fittings are 
screwed into the box and filling block and then spot- 
welded to make sure that they will stay in place. The 
proper side play is assured by welding on boiler-steel 
plates and facing off to the required thickness. Shoe 
and wedge ways are also built up to standard blue-print 
dimensions in the same manner. Spring saddle seats 
are built up by electric welding and machined square 
and at the proper height from the axle center. 

The inside surface of the assembled driving box and 
filling block is then bored to the proper size and ground 
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10-in. by 12-in. driving box with floating bushing application 


accurately round and straight on the Micro internal- 
grinding machine. The bronze bushing, made in one 
piece from a tub cast in the Burlington brass foundry 
at Aurora, Ill., is machined .002 in. larger than the 
journal diameter and .030 less than the inside bore of 
the driving box. These clearances make due allowance 
for expansion and a substantial film of grease lubricant. 
The bronze bushing, after being machined on a 36-in. 
Bullard vertical turret lathe, is drilled and counter- 
bored for grease holes, then being sawed into three 
equal sectors on a Brown & Sharpe knee-type miller, 
as shown in the illustration. The saw used is % in. 
thick ; therefore, the total play of the three-piece bush- 
ing around the journal is 3% in., this space, as well as 
all the counterbored holes and all clearance space, being 
filled with grease by means of grease gun application to 
the Alemite fittings. Substantially greater service life 
is secured with this type of bearing as well as freedom 
from hot boxes and attendant difficulties in heavy, 
high-speed passenger service. 
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A milling device which is 
attached to the carriage of 
the engine lathe for cut- 
ting axle keyways without 
removing the axle from the 
lathe after it is turned to 
size 


Cutting Keyways 
In Driving Axles 


N the drawings and photograph is shown a milling 

device for cutting keyways in the wheel fits of axles 
and also for the eccentrics of the Stephenson Valve 
gear. The device is mounted on the carriage of the en- 
gine lathe on which the axle is turned, thus permitting 
the milling of all the keyways before the axle is re- 
moved from the lathe. 

In laying out the keyways the face plate or chuck 
is first quartered in the usual manner and the proper 
points transferred to the axle by using a surface gage 
for catching the points and a sharp tool or pointer in 
the tool post for marking the axle. This center line is 
also marked on the axle at the point where the eccentrics 
are to be placed, if it is the main axle and Stephenson 
valve gear is used, 

In laying out eccentric keyways allowance is made 
for the actual amount of outside lap and the desired 
lead, taking into consideration the difference, if any, in 


Clamp tor holding axle while 
keyways are being cut 
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Table for laying out the keyways on the axles—The clamp 
for holding the axle while the keyways are 
being cut is shown 
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the lengths of the rocker arms. 
neccessary to add to this a small amount for the lost mo- 
tion in the valve gear, this amount varying from a full 
thirty-second to possibly a full sixteenth of an inch, de- 
pending, of course, on the condition of the valve gear. 
After the keyways are laid out, the axle, still on the 
centers, is clamped to the bed of the lathe to prevent it 


In actual practice it is 
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The milling device for cutting the keyways mounted on the 
lathe carriage 


from moving. The end mill, attached to the lathe car- 
riage, is used for cutting the keyways, an air motor 
being used to drive it. The desired feed of the milling 
tool is obtained by running the lathe and setting the feed 
of the carriage to suit. In cutting the keyways for the 
eccentrics, the end mill may be removed and a drill of 
proper size substituted for cutting the clearance for 
starting the milling tool. 

If the keyways in the wheel are carefully checked and 
the keyways in the axle cut accordingly, the crank pins 
will be in perfect quarter when wheels are pressed on. 
If the same care is exercised in checking and laying out 
the eccentric keyways, the eccentrics may be keyed in 
position before placing the wheels under the engine with 
the assurance that it will seldom be necessary to change 
an eccentric when setting the valves. 
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,Eeeentrie-Crank 
Pullers” 


N the two drawings are shown two types of pullers 
which can be used. effectively for removing eccen- 
tric-crank arms. The one is 17% in. long, 12!4 in. wide 
between the pulling arms and 12% in. high and is de- 
signed for use on eccentric arms having bolt holes in 
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An eccentric-arm puller designed for use on arms with holes 
at the center of the eccentric-arm hub 


the center of the hub. It is fitted with 1%-in. pins for 
inserting in the bolt hole and is designed with hinged 
arms to facilitate setting it in position. The 1%-in. 
pulling bolt is machined with a square head for use with 
a box wrench. 


The puller fitted with a 234-in. by 4-in. diameter float- 


























ing head set at the end of the pulling bolt is designed 
for removing eccentric arms with bolt holes at the end 
of the eccentric-arm hub. This puller is 16 in. wide and 
is fitted with a 114-in. bolt. The arms of the puller are of 
134-in. by 2-in. soft steel, and are bored to a diameter of 
2 in. at one end for fitting them to the cross arm of the 
puller, They are held-in position on the cross arm by 
means of 14-in. set screws. The fingers, which fit in the 
arms and which are inserted in the bolt holes, are 314-in. 
long, machined to a diameter of 11-in. for a distance of 
2 in. for fitting in the arms and to a diameter of 1-in. for 
a length of 1% in. for fitting in the bolt holes. 


Air-Motor Drive For 
100-Ton Norton Jack 


HOWN in the three drawings are the details and 

assembly of an air-motor drive designed for use 
with a 100-ton Norton jack. It can be used with one or 
two jacks. In case the latter arrangement is used a 
24-in. extension shaft is provided. This shaft has 
sockets at both ends to fit a No. 4 Morse taper shank. 
Shanks are also provided, as shown, to fit the mandrel 
of the air motor. 

The air motor drives a bronze worm gear which in 
turn drives a pinion gear keyed to the crank-handle 
shaft of the jack. Each gear box is provided with two 
No. 4 Morse taper shanks which project on either side. 
The air motor or extension shaft can be applied to 
either shank as is most convenient. 

The extension shaft has an adjustable range of 12 
in., with a minimum length of 2 ft. 8 in. when closed 
and a maximum of 3 ft. 8 in. when open. The sleeve 
is made of 2-in. seamless steel tubing while the shaft 
is of round steel, machined to a diameter of 1.249 in. 
A 35-in by 3-in. keyway, 17% in. long is slotted along 
the shaft. A 4-in. key secures the shaft to the sleeve 
and prevents the shaft from turning in the sleeve. 
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ating Head Onethus 
Joft Steel Case Hardened 


A puller for use on the conventional-type eccentric arms with bolt holes at the end of the eccentric-arm hub 


316 





Railway Mechanical Engineer 


June, 1931 











As shown in one of the drawings, the gear box may 
be applied to the jack with either a wood block for 
support or a bracket support. The detail construc- 
tion of the bracket support is shown at the upper right 
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Two jacks coupled for power drive from one air-motor 


of the drawing showing the details of the extension 
shaft. 


This air-motor drive has been successfully used for 
the past five years. The arrangement is such as to 
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Application of Gear Box when 
using Blocks for support 


Applications of the gear box to the jack 


facilitate the use of the jacks for practically all kinds 
of work where jacks of high lifting capacity are re- 
quired. The fact that the air motor can be used on 
either side of the jack, or with two jacks coupled to- 
gether, has been a distinct advantage. The two jacks 
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Assembly of Shaft with 24" Extension Socket 
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Shaft Sleeve Piece No.2 


Reqd. Seamless Steel Tubing - : nd Piece No.3 


Mach. Stee! 
Details of the extension shaft and gear-box bracket support 


coupled together with the extension shaft and driven 
by the same motor insures uniform lifting and lowering, 
a feature which is important in many instances. 
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Arbor with A 
Tapered Expander 


HE expanding arbor shown in the illustration is 
designed with a tapered expander and a split out- 

side sleeve, both fitted with 34-in. pipe threads. When 
placing work on the arbor, the sleeve is inserted with the 
hollow piece to be machined and the tapered expander 
turned within the sleeve, the tightening of the expander 
exerting the necessary pressure to hold the work secure. 
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Bushing and Arbor Assembled 



































The arbor is designed with a split outside bushing and a 
tapered expander fitted with 34-in. pipe threads 


The large end of the tapered expander is placed toward 
the chuck-end of the lathe, thus creating a tendency to 
keep the work tight on the arbor while the machining 
operations are being completed. 

The sleeve is machined with two flat sides on the 
end adjacent to the tail stock to permit the application 
of a wrench, which can be set against the lathe bed to 
facilitate tightening the arbor when setting the work 
and loosening it when the work is completed. The ar- 
bor illustrated is made with an outside diameter of 1% 
in. Smaller sizes necessarily have less taper than the 
one shown. 


An Enginehouse 
Signal Whistle 


.. accompanying illustration shows an electric 
circuit designed to blow a signal whistle when- 
ever the enginehouse foreman is wanted on the tele- 
phone. The apparatus consists essentially of two parts: 
A 1000-ohm relay, connected in parallel with ringing 
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Diagrammatic sketch of an enginehouse signal whistle which 
blows when the office telephone rings 
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coils of the telephone and a solenoid for the operation 
of the valve in the air line. The armature of the re- 
lay is equipped with a roller on its free end and when 
the relay is energized, as it would be when current is 
applied to the ringer, this roller raises the lower mem- 
ber of a pair of contacts, thus closing the 110 volt cir- 
cuit to the solenoid. A switch placed in the circuit be- 
tween the telephone ringer and the relay permits the 
relay to be cut in or out as desired. 

It will also be noted that there are a number of push 
butions connected in parallel with the relay contacts. 
These push buttons may be located at convenient points 
throughout the enginehouse and they provide a means 
for blowing the whistle, independently of the telephone 
ringer, from several different points. Their operation 
is entirely independent from that of the relay. By 
arranging a whistle code it is possible to summon 
hostlers; callers, mechanics and other employees at any 
time by simply pushing one of the push buttons. The 
whistle used is operated by air and can be heard for 
more than a mile. 


Terminal-Check Tester 
For Nathan Lubricators 
By E. G. Jones 
. 
HE tester shown in the drawing is made to test and 
set Nathan terminal checks. This device can be 
used to test terminal checks at the repair bench or while 
they are on the locomotive. In case of the latter, the 
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Assembly of the terminal-check tester 


pipes are disconnected and the tester connected to the 
inlet connection. 

The tester is of sufficient size and design to produce 
ideal conditions while testing the checks. The barrel is 
filled by pouring a heavy gas-engine oil into the Wizard 
oil cup and sucking the oil in by turning the screw piston. 
When the barrel is full the filling cup is closed and the 
oil is forced into the terminal check by the screw piston. 





Terminal-check tester for Nathan lubricators 
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The pressure on the gage is noted and the proper setting 
of the check is made. The check diaphragm valve can 
be tested for leakage by noting the fall on the pressure 

































The tester is made of brass, mounted on a small wood 
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Section of the piston and screw used on the terminal- 
check tester 


base to permit easy handling from place to place. The 
gage and oil-filling cup should be placed near the extreme 
end. 


Rack for Morton . 
Shaper Attachments 


AILROAD shops with one or more Morton draw- 
cut shapers have found it expedient to develop 
a variety of tools, jigs and fixtures for use with the 
machine. The shops in which the rack shown in the 
drawing is used, has developed or purchased 42 differ- 
ent tools and attachments to handle the work going 
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Door and side plates 


through the shop on which a draw-cut shaper performs 
one or more operations. 

The list includes a connecting-rod brass planing at- 
tachment, driving-box shoe and wedge planing attach- 
ment, shell or crown-brass planing attachment, swivel- 
base vise, extension angle bracket and binders for ma- 
chining the shoe and wedge fit on driving boxes, double 
chuck with bolts and binder for holding driving boxes, 
auxiliary adjustable back bearing, standard steel head, 
double head, large, intermediate and small rotary heads, 
18 high-speed tools, special socket wrench for the 
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rotary heads, four open-end wrenches, three socket 
wrenches, a hex and flat socket wrench and two straight 
wrenches. The majority of these items are furnished 
by the manufacturers of the machine. 


6 o> 


res a } st z 77H 
Phat be moby" fell = akg” 














Piece No.l 2x2x! ff \-Reqd.as shown 
Piece No.2 rRead. opposite hand ry 








— So 
fi2h- ~iak-* Bid ge tl aA 
ier we Piece NO.I9 Be Bi L Aa. as shown 

















if Piece No.20 FR hand Ay 
3 . &, ; = & 
i w a” "a 
<a we a . ae ae : x: 





piece io. 4 Bel 4-Reqd. 


ota be nA 
ti 














‘ f if 2h. Be ue. 


A [h—-4— Re 


Piece No.5 ae L {-Reqd.as show ” “Piece No.22 xb Strap 2- 2-Read 


Piece No.6 ae opposite hand ls 
6" te + 3. 3. 24 = a ae 
ge ot st Exe jeS| Tolle 














Vall 


“Piece No.7 Pex Ql FReqd.as Shown 


—-- > 


Piece No.23 xb Strap eReqd 

















Piece No.8 —— = hand Aj. ra 
i — ay 2. ma fe 
“eae ——. ~ iw Mai keg Tt leaf” Bib j 
jn que aan anes eaamgu 0 Sienna cues emp an ax S'0n 
“piece No.9 2x2x&L FRead.as showr a 
” id Piece No.24 25x Strap rs a, 
las, ee No. 0 Bi d. oppost se fort Coe x: ¥ di & 






































Piece No.25 22x 4L Read. 











et Fs “ae me ee OF el 
Piece No.I 2x2x4L faery UU gl 
&-Read. Piece No.I7 Reqd. 


Details of the rack 


The rack affords a place to put these tools and fix- 
tures in an orderly manner and also provides space for 
others that may be added from time to time. It is 
made of #%-in. and \%-in. plates with riveted gusset 
plates for the shelving, welded at the corners, and 

shelf supports. All holes are punched or drilled Si in. 











Wrench for Removing 
Ohio Boiler Checks 


N the drawing is shown a wrench which was de- 
signed to facilitate the removal of Ohio boiler 
checks.. The method used prior to the adoption of the 
wrench‘ was to apply a 36-in. Stillson wrench, which 
usually distorted the boiler-check body and ruined the 
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A wrench which clamps around the hexagon of a boiler 
check and removes it without distorting the check body 


hexagon points, rendering the check body unfit for 
further use. In attempting to use an open-end wrench, 
it invariably slipped and rounded off the hexagon points, 
making it necessary to resort to the Stillson wrench. 
The wrench shown in the drawing, and now used ef- 
fectively for removing the checks, opens up and clamps 
around the hexagon part of the boiler check. It starts 
the check out of the boiler without damaging it in any 
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Rack for Morton draw-cut shaper attachments 


for 4-in. rivets. All the joints are welded except where 
rivets are shown. The rack is made in sections which 
a bolted together with %4-in. machine bolts, 1 te in. 
ong. 
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way. Since its adoption by the road on which it was 
designed, it has been found unnecessary to scrap any 
boiler checks which have become distorted on account 
of attempts to remove them from the boiler. 
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Production Milling 
In the Railroad Shop 


MONG the machines especially adapted to railroad 
shop milling work is the Hydromatic miller, of the 
Cincinnati Milling Machine Company, Cincinnati, Ohio, 
which is being used in a number of shops for cutting 
down production time on driving boxes, shoes and 
wedges, crosshead shoes and switch plates. The illustra- 
tions accompanying this article show some of the appli- 
cations of this machine to the above classes of work and 
the fixtures that are used in setting up the different jobs. 
One railroad shop machines switch plates in quantities 
on a single-head Hydromatic which, because of the fact 
that the plates come through in a great variety of sizes 
and styles, is equipped with a special pneumatic fixture 
in which the work is slipped under two strap clamps and 
help by means of a double-acting air cylinder. Switch 
plates having two rail slots are milled at the rate of 14 
pieces an hour. 

For milling shoes, wedges and crosshead shoes an 
eastern railroad has a similar machine fitted with an- 
other type of pneumatic clamping fixture. Three mill- 
ing cutters on this machine finish the inside and outside 
surfaces of the parts mentioned and for the wedges the 
fixture is arranged to mill the proper taper in the frame 
fit. The floor-to-floor time on the average wedge in this 
shop was reduced from 35 min. to 8 min. and the work 
is now handled with this single machine and one opera- 
tor. 

Another railroad is using a duplex Hydromatic miller 
on driving boxes. One of the illustrations shows the 
machine set up for milling the shoe and wedge fits on a 
driving box. The fixture is quite simple and is arranged 
for tilting so as to mill the tapers for the “rock” on the 
box. The ‘machining time for each box of this type 
averages 90 min. Worn or repaired boxes are also han- 
dled on this type of duplex machine using a similar fix- 
ture gthat will handle two boxes at a time. In the case 
of repaired boxes only the shoe and wedge faces are 
milled as the inside surfaces of the flanges do not need 
to be refinished. The floor-to-floor time for this opera- 
tion averages 17 min. 

The duplex Hydromatic is equipped with individual 
torque motors mounted on the elevating brackets for 
moving the heads vertically by power. The control is 
by means of drum-type switches on the side of the bed. 
The head of the machine (or spindle carrier) is fitted 


with taper gibs with means for very sensitive adjustment 
so that the head may be clamped to the headstock by 
means of a cam lever below the overarm. A similar 
lever is used to clamp the quill, which also has a large 
handwheel for rapid and accurate hand adjustment. 
These are refinements in contro] designs to conserve 
the energy of the operator. 


The 12-In. Fay 
Automatic Lathe 


HE 12-in. Fay automatic lathe, manufactured by 

the Jones & Lamson Machine Company, Spring- 
field, Vt., is a high-production machine that can be op- 
erated economically on continuous production or used 
for small lot manufacturing where several sizes and 
types of parts are required to make up a machine load. 
It can be set up in a short time for different work and, 
with its universal camming, standard tool blocks, wide 
range of speeds and feeds, and multiple tooling possi- 
bilities, makes a machine that will cover varied types of 
work supported between centers or held in a chuck or 
fixture. All tool movements are controlled by cams on 
the outside of the drum and the necessary muvements 
have been incorporated in this machine to permit mul- 
tiple tooling of any piece so that it may be machined 
using the shortest possible tool travel. It is built in 
four different lengths of bed: 15 in., 21 in., 33 in., and 
45 in. between centers. It swings 13% in. over the cen- 
ter bar and 19% in. over the carriage. 

The bed is of box ribbed construction and is designed 
to give maximum strength and stiffness required for 
reavy work. The pan is cast integral with the bed 
and is provided with a large chip storage which is 
easily accessible for cleaning. 

The headstock is a single pulley drive and equipped 
with anti-friction bearings throughout. The drive is 
through a multiple-disc clutch in the main drive pulley. 
The spindle, made from an alloy steel forging ac- 
curately machined and ground, is mounted on ball bear- 
ings set up under a predetermined pressure. All gears 
and shafts are hardened. The shafts are ground and 
mounted on ball bearings. The complete headstock 
runs in a bath of oil and both the fast motion and 
feed-gear mechanisms are lubricated by a splash system 
from the headstock. It has eight standard spindle speeds 
through four sets of change gears. With the main 





Left: Cincinnati Hydromatic miller set up for milling switch plates held in a pneumatic fixture—Center: A Duplex Hydro- 
"matic set up to mill a driving box; the fixture is arranged to tilt to mill the “rock” on the box flanges—Right: 
Milling shoes and wedges 
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The 12-in. Fay automatic lathe 


driving pulley running at 1,000 r.p.m., the following 
speeds can be obtained: 56, 72, 98, 130, 162, 215 
290 and 377 r.pm. A standard: automatic speed-shift 
shaft can be installed so that two changes can be made 
automatically while the machine is under cut. Spindle 
speeds up to 1,500 r.p.m. can be obtained through semi- 
standard gearing. 

The front carriage, or turning member, is supported 
at the center of the lathe by a heavy steel center bar 
supported in four renewable bearings in the headstock 
and tailstock. The outer end of the carriage is carried 
on a hardened and ground former which is mounted 
on a slide gibbed to the front of the bed. Both the 
center bar and the former slide are moved longitudi- 
nally by cams on the drum. By setting the hardened 
former parallel to the centers or on an angle, straight 
Or taper work may be produced. This applies both 
for turning or boring. It is also possible to bore or 
turn any uneven profile or radius by installing a spe- 
cial hardened and ground former on the machine. The 
turning tools can also be arranged to relieve on the 
return stroke to avoid scoring the finished work. 

The back arm or facing member is mounted on a 
large steel bar and is held in three adjustable bearings 
in the headstock or tailstock. The lower end of the 
back arm operates against the side cam or former on 
the rear former slide. The rear former slide may be 
drawn vnder the back arm by suitable camming. The 
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The center drive attachment used on the 12-in. Fay automatic lathe—Center and right: Multiple tooling attachments 
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back arm may also be moved longitudinally and, there- 
fore, turn any straight, tapered or curved surface. The 
longitudinal movement may be combined with the fac- 
ing travel so that a combination of turning and facing 
cuts may be taken if the piece being machined requires 
it. For facing bevel gears or similar parts an adjust- 
able bevel attachment can be furnished. This bevel at- 
tachment has hardened guides which control the cut 
with this bevel attachment. Curved surfaces may be 
machined or any irregular shape by supplying special 
curved or irregular shaped guides. 

The cam drum, with its adjustable outside cams, con- 
trols all movements. It has a fast motion through a 
multiple-disc clutch at the rear for idle movements and 
a slow motion or feed through change gears and a feed 
shaft at the front of the machine. The change in drum 
speeds from fast to slow motion and vice versa is con- 
trolled by adjustable cams and is entirely automatic. An 
adjustable knock-off disengages the main drive clutch 
and stops the machine at the end of one complete cycle 
of the machine. The main drum is located in a box-like 
recess in the bed directly beneath the headstock. The 
12-inch by 21-inch, 12-inch by 33-inch, and 12-inch by 
45,inch machines have two cam drums, one under the 
headstock and the other under tailstock. Should the 
occasion ever arise that more cam room be needed an 
auxiliary drum may be attached to either end of the 
machine. 

The machine has nine feeds through five sets of 
change gears. The drive is through change gears and 
a feed shaft. The carriage or turning feeds are .008, 
011, .014, .019, .023, .027, .038, .048, and .062 inch per 
spindle revolution’ The back arm, or facing feeds, are 
008, .010, .019, .012, .017, .021, .024, .034, .043, and 
.056 inch per spindle revolution. 

Dovetail tool blocks and slides are furnished with 
this machine to provide for a wide range of work. The 
dovetail tool blocks are made from heat-treated alloy 
steel and are reversible so that they may be placed on 
a dovetail slide with the tool slot toward the headstock 
or toward the tailstock as desired. All dovetail slides 
and tool blocks fit both carriage and back arm. One 
wrench fits all screws. A standard taper turner works 
in conjunction with these standard tool blocks so that 
straight and taper cuts may be taken simultaneously. 
Any curved or tapered surface may be machined with 
this turner which will reproduce and form developed 
in the operating template. : 

An auxiliary facing attachment or third cutting head 
may be attached to the machine. This is supported on a 
bar mounted through the tailstock and held in an out- 
board bearing in the headstock. 
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Sturtevant Speed Heater 
And Propeller Fan 


F. STURTEVANT Company, Hyde Park, Bos- 

@ton, Mass., has recently developed the propeller 

fan and speed heater shown in the illustrations. The 
propeller fan consists of the blade, a U-shaped pressed- 
steel ring and a suitable motor mounting. The blade of 
the propeller fan has a varying pitch to make it equally 
effective at the base and at the tip while the U-section 
pressed-steel ring is designed to promote a smooth flow 





The Sturtevant propeller fan 





The Sturtevant speed heater 
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of air through the fan and to contribute to its efficiency. 
The mounting designed for the fan dampens vibration 
and offers minimum resistance to air flow. It is 
formed of steel tubing and bars welded to the U-section 
ring to make what virtually is a one-piece construction. 
The motors used in conjunction with the fan are of the 
ball-bearing type designed to operate 5,000 hrs. without 
lubrication attention and are suitable for either hori- 
zontal.or vertical operation. They are totally enclosed 
to guard against dust and moisture and are equipped 
with speed regulators if desired. The panel mounting 
illustrated with the fan is furnished as an accessory. 
It is of welded pressed steel construction and can be se- 
curely fastened to the fan. 

The fan is made in 12-in., 16-in., 20-in. and 25-in. 
sizes and can be furnished with automatic shutters or 
safety guards, or it can be used in connection with a 
pent house when it is desired to install the fan on a 
roof. The automatic shutters consist of light aluminum 
leaves, linked together, mounted on hinge rods and sup- 
ported in angle-iron frames. When the fan is running, 
the movement of the air holds the leaves open; when the 
fan is not in operation the weight of the leaves keeps 
them closed, blocking the opening and shutting out rain 
and snow. The safety guard which can be used in con- 
junction with the fan consists of %4-in. mesh wire 
screening, welded to wire rings and cross braces. When 
in position it completely covers the fan wheel. The 
pent house used with the fan is made of sheet steel riv- 
eted to an angle-iron framework. The shutter leaves 
are similar to those used on the automatic shutters and 
automatically close when the fan is not in use. 

The speed heater shown in another of the illustrations 
is designed for use in shops, enginehouses and small out- 
lying work shops. It has two operating speeds. The high 
speed is used primarily for fast heating and the low 
speed for maintaining a normal set temperature. It is 
designed for use with steam pressures up to 250 bb. but 
the heating elements are designed to work as efficiently 
with low- as with high-pressure steam. No alterations 
or special provisions are necessary to operate the heater 
on different steam pressures. 

The heaters are equipped with louvres, their purpose 
being to break up the air flow and spread it over a wide 
area. The heater may be equipped with thermostatic 
control of various types, one type shutting off the steam, 
while another shuts off the fan, leaving the steam in the 
heater. The use of the various thermostatic-control de- 
vices depends on conditions surrounding the installation 
of the heater and can be furnished to specifications for 
particular installations. The heaters are made in six 
sizes weighing 65 Ib., 70 Ib., 125 Ib., 150 1b., 180 Ib. and 
410 Ib. respectively, and are equipped with standard- 
voltage motors. 


Reverse-Draft 
Sand Stove 


cage Johnson Manufacturing Company, Minneap- 
olis, Minn., has recently placed on the market the 
reverse-draft sand-drying stove shown in the illustration. 
The stove is equipped with a vacuum-type oil burner, the 
hot gases from which are reversed twice before escaping 
through a vent to the stack. The continued application 
of the hot gases provides uniformly dry sand free from 
ash and coal dust. The dry sand falls through the dry 
hot gases, the grillage, which forms one wall of the vent 
for hot gases, feeding sand continuously as it becomes 
dry. The direction of the gases and the manner in 
which the sand feeds through the grilled walls of the 
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The Johnson reverse-draft stove for drying sand 


sand chamber is shown graphically in the illustration. 

The stove is 5 ft. high, 4 ft. 2 in. in diameter and has 
a hopper capacity of .85 cu. yd. (2,750 Ib.). It has a 
sand capacity of .5 cu. yd. per hr. (1,620 Ib. per hr.) 
and a fuel consumption of 1.6 gal. per hr, which is the 
equivalent of 1 gal. per 1,000 Ib. of sand or 1 gal. per 
3.2 cu. yd. 


Reooksby Portable 
Cylinder Boring Bar 


J.ROOKSBY & CO., 1042 Ridge avenue, Phila- 
@ delphia, Pa., has incorporated several improve- 
ments in its unit quick-centering valve-chamber boring 
bar which are of particular advantage for valve-cham- 
ber boring where a high degree of accuracy and a high 
quality of workmanship are essential. This machine is 
also equipped with Rooksby unit quick-centering cross- 
heads for use when the railroad has a number of loco- 
motives having the same size bushings to be rebored. 
This feature saves time in setting up the bar, as the 
crossheads fit in the end of the valve chamber and are 
self-centering. 


A description of the motor-driven Rooksby portable 
cylinder and valve-chamber boring bar appeared in the 
June, 1925, issue of the Railway Mechanical Engineer, 
page 386. Previous to the improvements referred to in 
preceding paragraphs, the gear drive for all Rooksby 
boring bars was made in sizes below six inches with 
spur gears. The new gear drive has helical gears which 
reduce maintenance and also insure accurate work free 
from chatter marks. The drive is entirely enclosed with 
guards, cast integrally with the frame, which tend to 
strengthen the body of the machine. 

The unit quick-centering crossheads are extra heavy 
with the arms designed wide at the center and tapering 
to the ends. The tool holder can be used with high- 
speed steel or Stellite cutters, thus eliminating forged 
tools. The valve-bar cutter heads have a tool holder 
built in, thus enabling the shop to use the same size 
gears as are used in the tool holders of the cylinder bars. 


Cincinnati Universal 
Cylindrical Grinder 


SPECIAL adaptation of the Universal cylindrical 
grinder was recently supplied to a large railroad 

by Cincinnati Grinders, Inc., Cincinnati, Ohio, which 
permitted the machine to be used both for straight 
cylindrical grinding and for cutter grinding. The ma- 
chine, a Cincinnati 16-in. by 48-in. Universal grinder, 





The Cincinnati 16-in, by 48-in. cylindrical grinder 


was standard throughout with the exception of the 
grinding-wheel head. The standard head was replaced 
by a head carrying a vertical slide adjustment and 
spindle with a wheel at each end. 

As shown in the illustration, a straight-sided wheel 
for cylindrical work is mounted on the left end of the 
spindle, and a cupped wheel for cutter grinding is 
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Rooksby unit quick-centering valve boring bar 
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mounted on the opposite end. This head is carried on 
a swivel base which makes it easy to move the wheel 
quickly into position. For a wide range of universal 
work in railroad shops the straight-sided wheel is used 
and for heavy cutter grinding the base is swivelled and 
the cupped wheel employed. A small hand wheel 
located on the top of the fixture operates the vertical 
spindle adjustment. A screw moves the slide which 
rides on a scraped dovetail and is secured by a tapered 
gib. By adapting this standard machine to large cutter 
and reamer grinding the usefulness of the machine in 
the railroad shop is increased. 


Bastian-Blessing Cutting 
And Welding Equipment 


HE CC cutting torch, shown in the illustration, is 

a product manufactured by the Bastian-Blessing 
Company, 240 East Ontario street, Chicago. The ob- 
ject of the design is to provide a light-weight, heavy-duty 
tool made from strong materials to permit a reduction 
in the size and weight of the various parts without sacri- 
fice of strength or capacity. All parts are made of 
bronze forgings, bar stock or tubing, with the exception 
of the head, which is of drop-forged monel metal. 

Both preheat control valves and the high-pressure 
oxygen control valve are located in the base valve and 
are accessible for servicing from the outside. No 
mechanism is contained inside of the torch handle. The 
torch is assembled with a 90-deg. angle head as standard, 
but 75-deg., 35-deg. and straight heads are interchange- 
able and can be furnished separately if desired. The 
change from one angle to another is accomplished by 
removing the two lock nuts at the end of the head tubes. 
The torch may be had with tips for use with acetylene 
as well as other types of fuel, such as butane, propane, 
by-products, coke gas and natural gas, with capacity for 
cutting up to 18 in. 

The Rego economizer is a gas shut-off device that is 
designed to eliminate leakage. It has no packing or seat, 
the shut-off valves being of the diaphragm type. The 
diaphragm of the valve acts as the seat, this construction 
being adopted because of the little likelihood of leakage. 
The Rego economizer is obtainable for both high- and 
low-pressure gas systems. 

The Red Star regulator is designed to supply a con- 
stant delivery pressure at any desired point from one to 
thirty pounds. It delivers gas to welding and cutting 
torches simultaneously and is designed to assure a con- 
stant neutral flame regardless of the pressure of the tank. 








Super-Service Upright 
Drilling Machines 


_ development of a 21-in. and 24-in. upright drill- 
ing machine has been completed by the Cincinnati 
Bickford Tool Company, Oakley, Cincinnati, Ohio. 
These machines, to be known as Super-Service uprights, 
are built in either round- or box-column construction, as 
illustrated, and may be equipped either for general pur- 
pose or single purpose work. 

The standard machine has twelve spindle speeds, ob- 
tained through selective sliding gears and controlled by 
a single lever. The sliding gears are of heat-treated 
chrome-nickel steel mounted on shafts having integral 
multiple keys. Ball and roller-bearings are included in 
the design and all mechanism is automatically flooded 
with oil. 

Direct-reading plates indicate the spindle speeds at 





keen 


The Cincinnati Bickford Super-Service upright drilling ma- 
chines of round- and box-column construction 
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Left: The Bastian-Blessing Rego economizer—Center: The Red Star regulator—Right: The CC cutting torch 
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which the machine operates and also indicate nine rates 
of feed which are controlled by a single lever. The feed 
changes are obtained through selective heat-treated al- 
loy steel sliding gears with broached integral keys. The 
sliding head is counterbalanced and is fully enclosed. 
The feed is engaged by either of two pilot levers which 
control the advance and return of the spindle. A side- 
wise movement of either of these levers engages a 
positive-type teed clutch which controls a constant-mesh 
worm-type feed engagement running in oil. An ad- 
justable feed trip may be set to disengage the feed 
at the required depth, while safety trips automatically 
disengage the feed at the top and bottom limits of 
travel. 

The 3-hp. or 5-hp. motor with which the machine 
can be equipped is directly connected and its closely 
coupled mounting locates it out of the operator’s way 
and in a position where chips and dirt cannot cause 
damage. The driving clutches are built along the Cincin- 
nati Bickford unit principle of design by being com- 
pletely assembled in a self-contained drum housing. 

They are mounted on large ball bearings and are auto- 
matically flooded with oil. The forward and reversing 
clutches are actuated through internal expanding rings 
of heat-treated bronze, fitted into hardened steel cups 
which are integral with the driving bevel gears. The 
driving clutches operate at constant speed to insure 
constant maximum power at all spindle speeds. - 

On the round-column machine the table arm, as well 
as the table, is clamped from the front. The Super- 
Service uprights are to be had as single units, or com- 
bined into drills of either the high base or low base 
tvpe. 


Covel-Hanchett 
GK Grinder 


|B the illustration is shown the Covel-Hanchett GK 
grinder, a product of the Covel-Hanchett Company, 
Big Rapids, Mich. The grinder is equipped with a 
cabinet base, ball-bearing arbor, a Hanchett Red Anchor 
cylinder grinding wheel and water attachments, and 
is designed for full automatic operation. These ma- 
chines, in the smaller sizes, cover a range of service 
largely employed in car shops, pattern shops, planing 
mills, etc. In the larger sizes they are for grinding 
veneer and paper knives, shear blades. and other com- 
paratively long unit grinding service. 

Standard equipment includes a 12-in., 14-in., or 16-in. 
grinding wheel (according to the capacity of the ma- 
chine) of the Hanchett Red Anchor cylinder-wheel type 
which is designed to save approximately 40 per cent in 
grinding-wheel expense over the ordinary cup grinding 
wheel. A segmental wheel in an all-steel chuck can be 
supplied when desired in place of the Red Anchor 
cylinder wheel. 

The knife bar is installed as a solid unit integral with 

he carriage, with no slide adjustments or adjustable 
onnections. Instead of feeding the knife bar, slides, 
upports and work to the grinding wheel, the grinding 
vheel is fed to the work. The grinding head is mount- 
ed on a broad, heavy slide, making a rigid mounting and 
acilitating the control of the feeding and grinding 
perations., 

The grinding-wheel spindle is equipped with New 
‘Jeparture ball bearings. All other bearings with run- 
ning shafts are of bronze. The transmission of the 

lutch gear type is installed and is removable as one 
omplete built-in unit, enabling ready access for re- 
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placements or repairs. Cross-feed of the grinding 
wheel can be operated both by hand and automatically. 

The grinder is furnished with a knife bar having 
heavy cored sections with T-slots, or a combination 
bar with T-slots and separate clamps for thick and thin 
knives. An indicator, furnished for grinding at any 





The Covel-Hanchett GK Grinder the grinding wheel of 
which is fed to and away from the work 


bevel, is adjustable for grinding towards or away from 
the knife edge. 

A large tank in the base of the machine with a built- 
in centrifugal pump supplies water or cooling compound 
at the grinding wheel. The machine is compact, with 
all units built into the machine base to combine low 
cost and minimum space. 


All-Welded Rolled-Steel 
Gear Blank 


UKENWELD, Inc. (division of Lukens Steel 
Company), Coatesville, Pa., which is primarily 
engaged in the design and manufacture of welded steel 
assemblies for machinery and equipment, has developed 
and is now manufacturing all-welded rolled-steel gear 
blanks for use in the manufacture of cut gears. This 
gear blank is the culmination of a considerable period 
of research and experimental work, and patents on the 
blank have been applied for. 

The welded steel blank, which can be employed in 
the manufacture of spur, herringbone and helical gears, 
can be made any, size from 24 in. outside diameter up. 
The largest all-welded gear blank made up to the present 
time is one with a shipping weight of 4,350 lb. It is 
of 6634-in. outside diameter, 1134-in. face width, 4%-in. 
thickness, and 22% in. hub diameter. 

While the all-welded gear blanks are ordinarily made 
entirely from S. A. E. 1020 carbon steel, the rims can 
be furnished in steels of special analyses if desired. 

The hubs of the all-welded gear blanks are first cut 
by gas from solid rolled steel of the thickness to give 
the desired hub diameters. The webs are gas cut from 
rolled-steel plate, as are the ribs, the latter being formed 
into channels of the required section. The webs are 
arc welded to the hubs, and the reinforcing channels are 
welded to the web structures. The final operation con- 
sists of the circular bending of the gear ring and arc 
welding it in position to form the finished gear blank. 
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Before shipment all of the welded gear blanks are care- 
fully and thoroughly annealed under pyrometric furnace 
control. Welding operations are under rigid procedure 
control and in accordance with insurance welding prac- 
tice. 

Since no time is required for pattern making, this 
construction has an important advantage in filling re- 





The Lukenweld all-welded rolled-steel gear blank 


quirements occasioned by gear breakdowns. The major 
advantages of the all-welded gear blank, however, are 
the purity and homogeneity of the thoroughly annealed 
rolled steel from which the gear blanks are made. Rolled 
steel is free from blowholes, gas pockets, hard or 
spongy spots and other defects, and gear rings made 
of it can be uniformly cut, with teeth that will be sound 
in structure. 


Horizontal Boring Drilling 
And Milling Machines 


WO spindles,—the conventional main spindle and 
an auxiliary high-speed spindle—comprise one of 
the features of the No. 70 horizontal boring, drilling and 
milling machine recently developed by the Giddings & 





Lewis Machine Tool Company, Fond du Lac, Wis. The 
main spindle, 7 in. in diameter, gives 36 speeds in geo- 
metrical progression within the customary range for a 
machine of its size. The auxiliary high-speed spindle, 
4 in. in diameter and mounted within the back-gear shaft 
of the main spindle, gives an additional 36 speeds or a 
range of four times that of the main spindle. These 
two spindles give a combined speed range of from 3 to 
720 r.p.m. 

All the speeds and feeds for the spindles are built 
within an enclosed head. The 36 changes of speed of 
either spindle are controlled through two levers, each 
speed-change lever having a position indicator that facili- 
tates the selection of the desired speed. 

The 18 feeds of either spindle are obtainable through 


a feed unit built on one of the front cover plates of the 


head. The removal of this plate removes the complete 
feed unit for inspection. A rotary gear-change lever 
controls nine feed changes and indicates on a dial the 
feed applying at any time. A back-gear lever connects 
the rotary gear-change lever with another nine feeds. A 
set of pick-off gears is incorporated in the feed-gear train 
so that by different gears any desired lead may be ob- 
tained. A hand wheel is provided at the upper left of 
the head for a slow hand feed to either spindle. The 
feed is applied to the spindles by rack and pinion. The 
racks have a loose tooth at each end as a safety limit to 
the travel of the spindles in either direction. 

Incorporated in the feed train is an automatic depth 
gage which is applicable to either spindle. It can be 
set to automatically throw out the feed at any point with- 
in a 3-in. travel on the main spindle and within a 6-in. 
travel on the high-speed auxiliary spindle. 

A spindle selector lever controls the operation of the 
spindles. When the speed and feed mechanism is con- 
nected to the high-speed spindle the spindle selector lever 
keeps the main spindle from coasting. A separate clamp 
is provided for locking either spindle in any position 
for milling. 

The entire head is automatically lubricated. A pump 
delivers oil to a distributor at the top of the head from 
which oil is directed over the inside of the head, lubri- 
cating all running parts. A platform is attached to the 
head and travel with it for the convenience of the oper- 
ator. 

The column for the head weighs approximately 
18,000 Ib. On the inside it is ribbed in both directions 
to offer a stiff support for heavy milling at the extreme 
travel of the head. A counterweight for counterbalanc- 
ing the head is within the column. 

The column sets on a large base which contains the 
main driving clutches for starting, stopping and reversing 
the machine. Within this column base there is also a 
complete milling-feed unit for 18 feeds and rapid tra- 





Left: The Giddings & Lewis floor-type horizontal boring, drilling and milling machine—Center: The planer-type machine 
—Right: The table-type machine 
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verse for moving all the different units of the machine. 
In this way it is possible to obtain a range of feeds in 
inches per minute that are suited to milling, and inde- 
pendent of the boring and drilling feeds for the spindles. 
The changing of feeds is accomplished through a back 
gear lever and a rotary gear change lever mounted on the 
head of the machine close to the spindle feed-change 
levers. 

The illustrations show the table type, planer type and 
floor type machines in which the No. 70 machine is ob- 
tainable. For all three types the same head, column, 
column base, mechanism and end support are used. On 
the table-type and planer-type machines a box table is 
used with a large number of reamed stop holes in the 
top and tee slots that run the full length of the table. 
On the table- and planer-types the end support block 
moves in unison with the head. On the planer-type the 
head, column and column-base mechanism are movable 
along a runway at right angles to the travel of the table. 
The table type machine can be equipned with tables up 
to 72 in. by 144 in. 


Automatie Controllers 
For Oil Burners 


N automatic controller for oil burners designed with 
a piston oil feed has recently been placed on the 
market by the Johnston Manufacturing Company, Min- 





The Johnson automatic controller for oil-burner equipment 


neapolis, Minn. The controller is designed to be un- 
affected by sediment or other solid or semi-solid matter 
or water in the oil. In order to deliver the proper quan- 
tity of oil continuously regardless of the quality of the 
oil, and to eliminate clogging by dirt in the line, the con- 
troller is constructed with no valve adjustment in the 
oil line. 

The controller consists of a power-driven oil metering 
pump driven by a directly connected constant-speed mo- 
tor, in connection with an adjustable crank for connec- 
tion to the air-controlling mechanism of the burner. The 
controller operates in connection with any standard con- 
trol pyrometer or control thermometer. It operates on 
the high-low principle and is not intended to operate 
on-off burners. 

In operation, the driving motor and metering pump 
run continuously, no other parts operating except when 
cycling. The oi] is metered to the burner and adjusted 
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by levers and screws located at one end of the unit. All 
the oil delivered to the burner passes through the meter- 
ing pump and is metered to the burner regardless of its 
temperature, viscosity or pressure as long as these re- 
main constant within the usual limits. The controller is 
fitted with a Johnston V-notch oil valve in a by-pass to 
the burner to provide a means for manual operation for 
special purposes when manual operation is more con- 
venient than automatic. The air connection may be dis- 
connected at the burner and the air adjusted by hand at 
the same time. 

The controller is made in two sizes, B-7 and B-9, 
which have capacities of 20 gal. and 30 gal. per hr. re- 
spectively. The net weight of the controller is 78 lb. 


Crawler-Mounted 
Loadmaster Crane 


N the illustration is shown a Loadmaster crane 

equipped with a Model GH Trackson crawler. This 
crane, made by Bucyrus-Erie Company, South Mil- 
watkee, Wis., provides a means for lifting, carrying 
and spotting heavy or unwieldy objects such as car 
parts, rails, freight, etc., in railway shops, yards and 
warehouses. 

The mobility of the Loadmaster equipped with 
Trackson crawlers permits its use wherever the crane 
is needed, inside the shops or in the yards. It is 
equipped with ground-gripping crawlers to provide sure 
footing and positive traction in soft, loose sand, slip- 
pery mud or clay, cinders, sawdust, wet snow, etc. The 
unit is compact and can be operated in very close quar- 
ters since it has a fully revolving boom and is designed 
to turn in a short radius. It is 9% ft. in overall height 
to permit it to travel through doorways. 

A feature of the crane is the fully revolving boom 
which permits the operator to spot and pick up the load 
quickly and to place it accurately. The boom is power 
driven and is equipped with a brake so that it may be 
set at any angle desired over the front or sides of the 
tractor. The speed of the boom’s swing is controlled 
by the operator. 

With the standard 14-ft. boom the Loadmaster has 
a maximum lifting height of 16 ft. 6 in. under the 
hook. With the boom lowered, it has a maximum out- 
reach of 14 ft. from the center of the mast in any di- 
rection. Where unusual conditions require a higher lift 





The Bucyrus-Erie Loadmaster fully revolving crane equipped 
with a model GH Trackson crawler and McCormick- 
Deering power unit 
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or greater outreach, special booms can be furnished. 
The crane may be used for hauling purposes as well 
as for lifting. The Trackson crawler used on the Load- 
master crane is manufactured by the Trackson Com- 
pany, 1320 South First street, Milwaukee, Wis. The 
Loadmaster is also available with wheel mounting. 


Niles No. 6 
End-Drive Lathe 


HE Niles No. 6 end-drive lathe recently placed on 

the market by the Niles Tool Works Company, 
Hamilton, Ohio, is a high-production machine suitable 
for turning axles, forgings, piston rods, crank pins, 
brake-beam ends, etc., and is designed to permit pre- 
cision work as well as rough turning. The headstock, 
mounted on the bed at the left-hand end of the machine, 
is fully enclosed. The main gear and pinion, of steel 
and of the herringbone type, are lubricated by running 
in an oil bath. End thrust is taken up by a series of 
bronze liners, one rotating in an oil-filled trough below 
it, providing continuous lubrication. A face plate of 
any design to meet specifications can be furnished. 

The feed box is a fully enclosed unit mounted on the 
front face of the bed adjacent to the headstock. The 
feeds are driven through sliding steel gears and are 
changed by long vertical feed-change levers located in 
front of the feed box for ease of operation. The feed 
shaft is provided with a ball end-thrust washer lubricated 
by a centralized oiling system which furnishes lubrication 
for all gear faces and bearings. 

The carriages, which can be arranged to suit require- 
ments, have longitudinal feed through half nuts en- 
gaging the lead screw, while hand longitudinal traverse 
and hand cross feed to the tool is also’ provided. The 
lead-screws half nuts are disengaged through a spring- 
actuated hand knockout. The carriages have a large 
bearing area on the bed and are fitted with taper gibs 
at both the front and rear bed way, and a clamping bolt 
for locking them in a fixed position. Wipers with felt 
pads are attached to wing ends for removing all chips 
and dirt from bed ways and to provide a continuous 
supply of lubricant. The aprons are of double-walled 


construction, enclosing all operating mechanism and 
eliminating overhung shafts. 








The Niles No. 6 end-drive lathe for turning axles, forgings, piston rods, crank pins, etc. 
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‘The tailstock, which can be arranged with either a 
live or dead center, is made up of two sections, the top 
one having a slight cross adjustment for taper turning. 
It is traversed by rack and pinion by means of a hand 
lever. The spindle is moved in and out by means of 
a hand wheel and is locked in position by a clamp which 
does not affect its alinement. A coolant system is pro- 
vided, circulated through a motor-driven rotary pump 
unit which is attached to the rear of the machine. The 
bed of the machine is a rugged casting. All the gears of 
the machine have the Maag tooth form and are lubri- 
cated by the centralized oiling system which furnishes 
lubricant, where possible, to all moving parts. 


Piston-Rod and Valve-Stem 
Packing Boring Machine 


HE Whiting Corporation, Harvey, IIl., has recently 

brought out a pneumatically operated boring ma- 
chine for machining piston-rod and valve-stem packing. 
The cutting tool revolves at 300 r.p.m. and feeds down- 
ward .006 in. per revolution and, when through the 
bore, the feed cuts off automatically. To elevate the 
spindle to starting position a knob at the side of the 
machine is raised which permits the spindle to come 
up automatically at the controlled rate of ™%4 in. per 
revolution. 

A ball-bearing, rotary air motor is built into the 
base of the machine. The boring spindle and its bear- 
ings are hardened and ground. Chuck rings or adapters 
for holding the packing while boring are ordered to 
specifications submitted by the purchaser to fit various 
sizes of packing. 

The machine can be instalied in several ways. It 
can be bolted to a bench, to a bracket on a wall or on 
a post, or it may be placed on a pedestal base which 
also includes shelves for holding the chuck rings. It 
may also be mounted on a truck so that it can be moved 
to any convenient location adjacent to the locomotive 
for which the packing is being bored. 

The machine was designed to eliminate the necessity 
of the mechanic making trips to the back shop or ma- 
chine shop for the bored packing and to eliminate trips 
to and from the locomotive for calipering rods, etc. 
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It is adapted to enginehouse use for completing packing 
accurately and quickly. 

Tests conducted with the machine have shown that 
packing can be bored completely in two minutes. The 
machine weighs 100 Ib. but with a pedestal attached 
the total weight is 175 lb. The machine is 
particularly useful in a large enginehouse where all 





The Whiting locomotive piston-rod and valve-stem packing 
boring machine 


the time of one man is devoted to renewing piston-rod, 
valve-stem, boiler-feed pump and air-pump packing. 
The machine can also be used at small outlying points 
for boring packing where a lathe is not a part of the 
enginehouse equipment. 


Chicago Pneumatie 
No. 99-C Rotary Drill 


HE No. 99-C pneumatic rotary drill recently devel- 
oped by the Chicago Pneumatic Tool Company, 
6 East Forty-fourth street, New York City, is designed 





The CP No. 99-C pneumatic rotary drill 


for general-purpose drilling and reaming, especially in 
close quarters. It is a power-vane tool employing no 
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pistons, toggles or crank shaft and is equipped with a 
replaceable hardened-steel cylinder liner, ball or roller 
bearings throughout, as desired, and is of through-bolt 
construction to facilitate repairs. It is furnished with a 
governor control on the intake air supply to maintain 
free speed and to reduce air consumption on the power 
side and back pressure on the exhaust side. Governor- 
controlled light speed prevents wear and breakage of 
taps, drills and reamer bits. The drill is equipped with 
an adjustable exhaust deflector and muffler and is of the 
offset motor design with inside M.T. socket, feed screw 
and extractor pin, with a grease seal to prevent grease 
from entering the spindle socket. Complete lubrication 
for the motor is effected by a line oiler located in the 
housing. The drill is also furnished with adjustable 
fittings on the gear and governor cases. 

The drill is regularly furnished with a standard type 
throttle but a throttle of the safety type can be furnished 
if specified. The drill weighs 35 lb., and operates 
at a light speed of 300 r.p.m. The length of feed is 4% 
in. and it has drilling capacity of 1% in. and a reaming 
capacity of 1% in. 


American 30-in. 
Super-Productive Lathe 


N the illustration is shown a 30-in. American lathe 

which is equipped with a 16-speed triple-geared 
head with face-plate drive. The lathe, a recent product 
of the American Tool Works Company, Cincinnati, 
Ohio, is of the geared selective-speed type and can be 
either belt or motor driven. The design provides 8 of 
the 16 spindle speeds through internal-gear face-plate 
drive. The remaining eight spindle speeds are trans- 
mitted through the spindle gear. The highest internal 
gear speed available is 29.3 r.p.m. which provides ap- 
proximately a 46 ft. cutting speed on work 6 in. in di- 
ameter. The 16 spindle speeds are obtained through 18 
gears, including the face plate, internal gear and pinion, 
without the use of either friction or jaw clutches. All 
speed changes are made through slip gears, the only ones 
in operation at any time being those that are transmit- 
ting power. By removing several of the driving units 
of the head, it can be simplified for use with an adjust- 
able-speed motor, eight mechanical speeds being pro- 
vided after the simplification. 

The motor is mounted on the headstock and connected 
to the initial driving shaft by herringbone gears. The 
gears are fully enclosed and are continuously flooded 
with oil. The motor pinion is mounted on S K F ball 
bearings and is totally enclosed for the exclusion of 
dust and dirt. 

The lathe is equipped with an automatic oiling sys- 
tem, the oil being pumped by a gear-driven Brown & 
Sharpe oil pump from a reservoir at the bottom of the 
head to a distributing chamber in the top cover. Be- 
fore the oil reaches the bearings it passes through a fil- 
tering pad in the distributing chamber. It then drips 
into smaller reservoirs, from which it is fed through 
tubes to the various bearings. 

The lathe is equipped with a hardened-steel multiple- 
disc starting clutch and brake which are incorporated in 
a detachable unit located in the driving pulley of the 
belt-driven lathes or in the large gear of motor-driven 
lathes. A mechanical apron control for operating the 
starting clutch and brake is operated by a lever at the 
right-hand side of the apron. ; 

The bed lathe is of the American drop V type and is 
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The American 30-in. lathe equipped with a 16-speed triple-geared head with face-plate drive 


ribbed transversely with double-wall cross girths spaced 
2 ft. apart. A rib is carried lengthwise in the center of 
the bed which has a rack cast integral with it. The tail- 
stock is provided with a pawl which engages this rack 
for resisting the end thrust when heavy work is being 
turned. . The tailstock is of the four-bolt design, the 
spindle being clamped in position by means of a double- 
plug binder. 

Renewable bushings are fitted in all cylindrical mem- 
bers subject to wear. The spindle bearings are made in 
halfs with laminations between the cap and the head to 
permit taking up wear. The leadscrew, made of high 
carbon steel, is 2%4 in. in dia., one thread per inch. 


DeVilbiss Complete 
Spray-Painting Outfit 


COMPLETE spray-painting outfit, especially de- 

signed to be operated by one man, has recently 
been placed on the market by the DeVilbiss Company, 
Toledo, Ohio. This outfit, known as the DeVilbiss 
NK-606, is electrically operated, is of light construction, 
and is designed to handle extensive maintenance work 
in stores, office buildings, railroad shops, etc., including 





The DeVilbiss NK-606 spray-painting outfit 
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the finishing of interiors, furniture and equipment, etc. 

The NK-606 outfit consists of a motor-driven com- 
pressing unit powered by a 14-hp. motor, mounted on a 
castor base, one pressure-feed spray gun, one 2-gal, 
pressure-feed paint tank, one 20-ft. length of 7,-in. 
air hose and connections, one 12-ft. length of %-in. 
braid-covered hose and connections, and one 12 ft. length 
of ;;-in. fluid hose and connections. 


Wright WH Hoist 
For Low Headroom 


T HE Wright type WH electric hoist produced by the 
Wright Manufacturing Company, Bridgeport, 
Conn., is designed for low headroom installations. The 
minimum distance from the bottom of the I-beam to the 
hook of the one-half ton hoist is 11 in. and on the one-ton 





The Wright WH hoist designed for low headroom 
installations 


hoist, 13 in. The hoist is equipped with push-button or 
pendant-rope control, Tru-Lay cable, a safety-type limit 
switch, a safety-type load block, mechanical brake and 
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is also fitted with heat-treated forged gears and pinions. 

The drums of the hoist are full size and are not re- 
duced to obtain the short distance from the bottom of 
the I-beam to the hook. They are 30 times the diameter 
of the Tru-Lay cable and are fitted with machine-cut 
grooves to prevent the cable from overlapping. The 
drum flanges are guarded so that the cable cannot wedge 
between the drum and the hoist frame. 

The mechanical holding brake, adjustable from the 
outside, runs in oil, as do all the gears of the hoist. The 
motor, drums and drum-pinion bearings have Alemite fit- 
tings to prevent danger from oil leaking at these points. 


Simplex 
Nesting Bins 


HE sectional bins shown in the illustration, manu- 

factured by Stackbin Corporation, Providence, 

R. I., and designated as Simplex Nesting bins, are de- 

signed for the storage of small parts used in assembling 

operations, for storing parts produced in quantity to re- 
duce handling, and as storage bins in a stock room. 

The bins can be stacked sectionally as illustrated. 
They are so fabricated that they will not unstack or can- 
not readily be dislodged when once placed in position. 
A seam is provided on the top for this purpose and each 
section must be lifted one out of the other. The metal 
edges where the hand enters the bin are bent over so that 





Sectional stacking of Simplex Nesting bins 


a smooth rounded edge is presented. The bins are made 
in four sizes with the following dimensions: No. 1, 4 in. 
high by 5% in. wide by 12 in. long; No. 2, 5% in. by 
7% in. by 15 in.; No. 3, 6% in. by 9 in. by 18% in.; No. 
4, 9¥%% in. by 12 in. by 20 in. These sizes are standard 
but special sizes can be furnished to meet individual re- 
quirements. 


Automatic Oxyacetylene 
Cutting Machine 


N the illustration is shown a combination compound 
transversing-head and template automatic oxyacety- 
lene cutting machine which is designed to execute prac- 
tically all forms of cuts. The machine is not simply 
of the template type, but can be used automatically with- 
out a template, with a template, or by hand guidance. 
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The transversing-head and template automatic oxyacetylene 
cutting machine 


All parts of the machine which are not subject to wear 
are made of the light metal, Silumin (Alpox). 

It has a built-in %4-hp. motor which can be supplied 
in any voltage, cycle or phase and is directly connected 
to a stepless friction drive capable of moving the burner 
at any desired speed to suit the thickness of the metal. 
The speed is adjustable by means of a hand wheel and 
may be read from a tachometer placed above the machine 
where it can be seen by the operator at all times. All 
control levers are within easy reach of the. operator to 
insure rapid manipulation of the machine. 

The cutting capacity of the machine is unlimited, as 
the whole machine moves along the track for cutting of 
this kind. There are a number in use in Germany with 
tracks 60 ft. long. The cross cuts are made by the torch 
holder moving in or out on the transverse head, which 
allows the machine to cut right angles, 45-deg. angles and 
straight lines, going from one kind of cut to the other 
by the turn of a lever and without interrupting the 
cutting. All circles are automatically made without a 
template by setting the circle gage for the proper size. 

This machine is made in 39-in., 54-in. and 79-in. sizes, 
the difference being in the length of the transverse head. 
It is marketed by Jos. C. Paulus & Co., 2507 Potter 
street, Philadelphia, Pa. 


The Whiting Single-Serew 
Drop-Pit Table 


N the illustration is shown a single-screw drop-pit 

table designed for use in the coach yard. It is the 
product of the Whiting Corporation, Harvey, IIl., and 
consists of a standard screw unit with a V-shaped block 
top which raises the wheels at their axle center. The 
screw is stationary but the block can be swiveled as de- 
sired. Only the worm-gear case is above the platform 
top; the motor and gear reductions are located beneath 
it. A dirt-proof case extends below the table, enclosing 
the screw at its lowest position. The screw nut and 
gear reductions are enclosed and operate in an oil bath. 
The screw is mounted on a solid structural frame fitted 
with trucks which are equipped with roller bearings. 
The screw of the table illustrated is operated by a 5-hp. 
motor, has a lift of approximately 40 in. and travels 16 
in. per min. with a rated capacity of 15 tons. The sec- 
ondary pit used in conjunction with the table is 24 in. 
deep. 
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When in use, butterfly gates, used in conjunction with 
the table, are put into a cross-pit position and the coach 
is spotted. After the table is spotted, the screw, lifting 
the load of one wheel, raises the spotted wheels above 
gates. The gates are swung to the wall and the wheels 
lowered. The table is then moved to the releasing track 
and wheels are raised and released on rails placed across 


J 


The Whiting single-screw drop table for passenger coach 
yards 


the pit. The table can be readily moved and can serve 
any number of coach tracks. 

The screw is self-locking; when the motor stops the 
load stops, controlled by means of a Whiting push-but- 
ton remote control. The platform top is made of heavy 
planks, extending the full width of the pit and well be- 
yond the coach trucks on each side. This design pro- 
vides a working platform on which men can stand while 
completing every job except moving the table. 


The Lowell Reversible 
Ratchet Socket Wrench 


HE reversible ratchet socket wrench shown in the 

illustration is a recent development of the Lowell 
Wrench Company, Worcester, Mass. The wrench has 
a 24-in. safety steel handle with interchangeable sockets 
having capacities of 5 in. to 114 in. square or hexagon 
nuts. The handle is made of electrically heat-treated 
metal and is designed with an improved grip to facilitate 


handling by the operator. 


The wrench has enclosed pawls of hardened steel to in- 
crease the service life of the tool by the elimination of all 
dirt from the operating part of the wrench. The pawl 
mechanism itself is under a crushing stress throughout 
with no shearing stress. It can be reversed without be- 
ing removed from the work by throwing a small shipper 
or reversing lever near the end of the handle. The 





The Lowell reversible ratchet socket wrench 
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sockets are removable and interchangeable by taking ofi 
the retaining collar which allows the socket to slip out 
and the new one to be fitted in. 

The tool can be used on locomotive frame work for 
drawing up fitted frame bolts, for tightening saddle 
bolts and steam-dome cap bolts and also in air-pump, 
feedwater-heater, stoker and booster repairs. It also 
serves as a general utility wrench for bolting pipe flanges 
on construction work, in enginehouses and on car con- 
struction. 


Aluminum-Alloy 
Chain Hoist 


HE Chisholm-Moore Hoist Corporation, Tona- 
wanda, N. Y., is manufacturing a chain hoist con- 
structed of aluminum alloy. The hoist, designated as 
the Al-Lite chain hoist, is designed to be one-third 
lighter than other chain hoists to enable one man to 
carry it and hang it in place. 

The Al-Lite hoist is provided with Alemite lubrica- 
tion, and is fitted with hardened and ground ball bear- 
ings, planetary type gears and a dust-proof housing ad- 








The Chisholm-Moore Al-Lite chain hoist 


justable brake. It is equipped with Inswell chain and is 
tested at 50 per cent overload. 

The hoist is made in %4-ton, %4-ton and 1-ton capa- 
city sizes. The %4-ton size has a gross weight of 45 
pounds and requires a 45-pound chain pull to the lift 
capacity load, 12% feet of chain being handled to lift 
the capacity load 1 foot. 
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Spring Dies For 
Vertical Bulldozer 


N conjunction with its vertical type bulldozer, Wil- 

liams, White & Co., Moline, IIl., have recently 
brought out improved dies for reclaiming flat and coil 
springs for locomotives and cars. When using the dies 
for reconditioning coil springs, the spring is first heated, 
set in a horizontal position and spread slightly beyond 
its free working height. The spring is then set in a 
vertical position as illustrated, and on the down stroke of 
the ram it is brought to its finished length, after which 
it is tempered. The dies are adjusted by set screws 
and are so designed that the fingers each move the proper 
distance in relation to each other so that, when they are 
locked they are the same distance apart, thus requiring 
only one set of dies for various size coil springs. 








Spring dies used on Williams, White & Co. vertical bull- 
dozers for working coiled and elliptical springs 
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In another illustration is shown a die which is designed 
for reclaiming flat and elliptical springs. The top die as 
shown is tempered practically straight so that it is neces- 
sarv to pull the two ends together to get a radius. The 
bottom die is tempered with an excess radius and must 
be pulled apart to get the proper radius. The jack 
screws in the center are used simply for supporting the 
springs under load, it being necessary to loosen them 
to adjust the dies. The proper radius of the dies is 
secured by setting the jacks against a spring by hand, 
tightening or loosening the wheels as desired until the 
proper radius is reached. The spring leaves are worked 
while hot and are laid on the dies, the stroke of the ma- 
chine setting them to the proper radius. When removed 
they are thrown in the tempered solution. 

The machine on which the dies are used is made single 
or double-geared to operate at from 10 to 30 strokes per 
minute but it can be furnished with a two-speed drive 
to operate at 10 and 20 strokes per minute. The ma- 
chine can also be furnished with a hand clutch control or 
with a treadle control, with an automatic stop at the top 
of the stroke. It is made in Nos. 53 and 54 sizes which 
have capacities of 50 and 85 tons, respectively. 


Smith Tool for 
Parting Pistons 


RECENT addition to the Smith tools, produced 

by the Clark Manufacturing Company, is the piston 
parter shown in the illustration. This tool is designed so 
that in parting the piston the bell of the crosshead takes 
the full pressure of the load. The tool, designated as 
the Strong-Back piston parter, is constructed of a yoke 
which fits over the bell of the crosshead, a yoke hung 
from the top guide back of the crosshead and two con- 
nected sections which parallel the crosshead sides. Fit- 
ted to the rear yoke is a hydraulic cylinder and piston 
operated by a ratchet wrench, the piston of which is 
set against the end of the locomotive piston rod. As 
pressure is applied the load is taken by the yoke set 
against the bell of the crosshead. The tool develops 150 
tons pressure and is designed for parting rods from the 
smallest to the largest sizes. 





The Smith Strong-Back piston parter 
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Elwell-Parker 
High-Lift Track 


HE’ Elwell-Parker Electric Company, Cleveland, 
Ohio, recently brought out a high-lift tiering elec- 
tric truck with telescoping uprights. It is designed for 
placing loads in tiers or stacks and for loading or un- 
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Drawing showing the dimensions and operating limits 
of the Elwell-Parker high-lift truck 


loading cars from rail level, loading or unloading motor 
trucks from street level, icing cars, etc. 

The electric truck illustrated is 3 ft. 2 in. wide, 9 ft. 
4 in. long with a 26 in. by 54 in. platform that tiers in 
the open to a height of 10 ft. yet will pick up its load of 
4,000 Ib. at 7 in. above the floor in a railroad car with 
83 in. inside height. It is designed with primary and sec- 
ondary uprights, the latter of which does not begin to 
rise until the platform reaches a height of 61 in. This 
feature enables the truck to stack merchandise to the 
roof of a box car. The truck is capable of elevating a 
load to a height of 118 in., but with the uprights in a 
lower position, it may be driven through a 7 ft. door, 42 
in. wide. Independent control of brake and power for 
ramp performance is employed. The travel, hoist and 
tilting or auxiliary loading and unloading attachments 
are all driven by fuseless motors. 

The truck steers on all four rubber tired wheels and 


is designed to operate in 70-in. aisles. It is equipped with 
standard automatic safety control of travel and hoist 
motors, and with cable lift, automatic elevating, hoist 
limit, cutouts, and either Edison or Exide batteries or 
Ready Power gas-electric equipment. 

The truck is built in sizes of 3,000, 4,000 or 6,000 Ib. 
capacity sizes and with platforms 7 in. or 11 in. high. 


Sullivan Single-Acting 
Air Compressors . 


T HE Sullivan Machinery Company, 400 North 
Michigan avenue, Chicago, has recently introduced 
two single-cylinder, single-acting vertical air compres- 
sors, supplementing its two-cylinder and four-cylinder 
units of the same general types. These compressors 
are designated as the WL-1 and WL-11 compressors 
and can be furnished for belt or V-belt drive and di- 
rect-motor drive. The belt-driven WL-1 compressors 
are built with piston diameters and strokes of 5% in. 
by 5 in. and 6% in. by 5% in., respectively, with dis- 





The Sullivan W-11 single-acting air compressor 


placements ranging from 27 to 62 and 40 to 91 cu. ft. 
of free air per min., respectively, with speed variations 
of 400 to 900 r.p.m. When V-belt drive is desired’ a 
sub-base is available on which the compressor motor 





The Elwell-Parker high-lift tiering truck of 4,000-Ib. chvecity designed with telescoping uprights for parenting its load 
to a height of 118 in. 
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and V-belt drive are mounted. The W-11 direct-con- 
nected motor-driven units, with a 60-cycle a. c. motor. 
are built in sizes having capacities of 60 and 88 cu. ft, of 
free air per min., respectively. Twenty-five-cycle a. c. 
motors and d. c. motors may also be furnished if de- 
sired. 

Both the belted and direct-connected models can be 
equipped with automatic start and stop control for 
either wide or close regulation, as required by service 
conditions. The larger of the two belt-driven units oc- 
cupies 19-in. by 21-in. floor space and is 43 in. in height. 
The WL-11 units, including motor and sub-base, are 
53 in. long by 27 in. wide, with an overall height of 
47¥4 in. Both units are capable of maintaining a maxi- 
mum air pressure of 125 Ib. per sq. in. 

The units are equipped with Sullivan automatic water 
valves of stainless steel, providing low lift with wide 
port opening, and a small clearance factor. 


Buffalo Armor-Plate 
Straightening Machine 


MACHINE designed along the lines of a horizontal 
punch for straightening axles, rails, beams, chan- 
nels, tees, etc., has recently been placed on the market by 





Buffalo machine for straightening axles, rails, beams, etc. 





the Buffalo Forge Company, Buffalo, N. Y. The ma- 
chine is fitted with pressure blocks which are adjusted by 
means of a hand-whee! and which move in unison to 
insure equal spacing. The carriage of the machine is 
graduated and capacity tables are furnished to indicate 
what sections may be bent on any given centers. The 
carriage is adjusted by means of a large hand-wheel and 
heavy screw. The adjustment is sufficient to permit 
sections of maximum size between the pressure blocks. 
Operation of the machine is continuous, there being no 
gags or clutches. 

The plunger slides between the frames and is gibbed 
on both sides with bronze liners. The three pressure 
blocks are of hardened alloy steel and their standard 
shape may be changed to suit special conditions. The ma- 
chine is provided with rollers to facilitate the handling 
of different materials as they pass through the machine. 

One of the features of the machine is the Armor- 
Plate electrically welded frame which is guaranteed 
against breakage. The table is a heavy steel plate 
welded between the frames. The gear is a steel casting 
while the pinion is a nickel-steel forging, cut teeth being 
used throughout.. The shafts are alloy-steel forgings. 
The machine is Alemite lubricated throughout except the 
flywheel bearing which is of the ring-oiling type. The 
machine is made in three sizes, No. 47, 48 and 50 respec- 
tively, the specifications of which are given in the table. 


Self-Propelled 
Riveting Truck 


N unusual application of the industrial-truck prin- 

ciple to cut production costs is the self-propelled 
riveting truck recently developed by the Mercury Manu- 
facturing Company, Chicago. The design is known 
as the Mercury ES-513 rivet-press carrying truck. The 
truck is 55 in. wide by 76 in. long and carries a 
tower structure 114 in. high. - The tower supports 
an I-beam that extends 95 in. each side of the tower 
center. Chain block trolleys which carry portable 
pneumatic riveting presses of 25 tons capacity ride on 
this beam. 

The riveting truck is operated by a 220-volt d.c. 
motor which drives it through a worm-driven rear axle. 
The current is brought to the truck by a cable on a 
take-up reel. The cable is arranged to be plugged into a 
standard 220-volt supply line which is available where 
the truck is being used. There are two speeds for- 
ward and two reverse. 

When in use the truck carrying the two riveting 
presses is slowly moved up and down the aisleways 
where routine rivet work is being done or where 
structural beams are being fabricated. A crew of men 
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working on either side can move the press easily and con- 
veniently to the exact location, where the rivets are to 
be driven. The speed of travel of the riveting truck 
is controlled by push-button stations carried on the belt 
of one of the men working on the riveting press. In 
this way a very convenient and rapid handling of the 
riveting operations is obtained. 

When the truck has to be moved over a longer dis- 
tance than normal, the operators can take their places 





The Mercury ES-513 self-propelled truck for carrying rivet- 
ing presses 


on the machine and drive the truck at three or four 
miles an hour. The truck is provided with special 
guards which push discarded rivets and scrap metal out 
of the way as the truck travels. 


Attachments for the Ohio 
Super-Dreadnaught Shaper 


INCE the 36-in. Ohio Super-Dreadnaught shaper 
was placed on the market, four new attachments 
have been developed by the Ohio Machine Tool Com- 
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Fig. 1, Left: The crown brass attachment—Fig. 2, Center: The shoe and wedge chuck—Fig. 3, Right: The main-rod brass 











pany, Kenton, Ohio, adapting this toot to a more di- 
versified service on locomotive repair work. 

With the shell or crown-brass attachment, illustrated 
in Fig. 1, any size brass can be machined to a smooth 
finished surface of any radius. This fixture is fitted 
with machine surfaces for the use of gages and can be 
operated either by hand or power. This method of 
shaping a shell permits a tighter fit in the driving box. 
The average time required on normal size driving-box 
crown brass as established by tests is 30 min. floor-to- 
floor time. 

The shoe and wedge chuck, shown in Fig, 2, is made 
in two sections for easy handling and is universal in 
that various types and sizes of shoes and wedges can 
be held on it. It can be adjusted on the shaper table 
to suit requirements of the job. There are screws in 
the lower section which can be adjusted to obtain dif- 
ferent angles for machining the shoes and wedge. A check 
of time in using this attachment showed 20 min. 
each for machining cast-iron shoes and wedges, 634 
in. wide by 22 in. long, including shaping the box 
face to line and filleting two corners. 

The illustration shown in Fig. 3 is a main-rod 
brass attachment. There are absolute stops for every 
90-deg. turn of the attachment so that work can be 
planed square without referring to the graduated dial. 
If it is necessary to plane a brass to any intermediate 
degree, it is only necessary to revolve it to the degree 





Fig. 4—The fixtures and head for machining electric loco- 
motive driving-wheel boxes for roller-bearing fits 





attachment 


336 Railway Mechanical Engineer 





June, 1931 

















required and pull down the locking lever. The reported 
test time for machining a main rod brass with a 6-in. 
jaw is 25 min., including shaping the wedge fit, ends 
and sides, finishing the top of the flange and shaping 
the strap fit. 

Fig. 4 shows fixtures and a head for machining elec- 
tric-locomotive driving-wheel boxes for roller-bearing 
fits. Tools and fixtures adaptable to all classes of elec- 
tric motor cars can be furnished. These attachments 
can be secured from Joseph T. Ryerson & Son., Inc., 
general distributors of Ohio shapers. 


Ryerson Machine fer 
Testing Springs 


MACHINE for testing all types of railroad springs 

has been designed recently for the New York, 
New Haven & Hartford by Jos. T. Ryerson & Son, Inc., 
Chicago. This special spring tester, which is in use in 
the Van Nest shops, New York, embodies several out- 
standing features. The machine is operated by hydrau- 
lic pressure furnished by a self-contained motor-driven 
Oilgear unit which is mounted on the machine, instead 
of by an accumulator, thus saving floor space otherwise 
required by the accumulator and connecting pipes. In 
spring testing work it is often desirable to hold a spring 
under pressure for a specified length of time in order to 
provide a more accurate test. Through the use of the 
Oilgear system a spring may be held deflected at any 
desired pressure for three or four minutes at a time. A 
maximum pressure of 50 tons is developed at 1,500 Ib. 
per sq. in. 

The machine is arranged for testing full-elliptic springs 
for passenger cars as well as semi-elliptic locomotive 
and coil springs. The frame has an 11-in. throat and a 
work table 25-in. wide which makes it practical for test- 
ing these varied types of railroad springs. Both the 
frame and the work table are made of cast steel, offering 
ample resistance against the heavy loads imposed upon’ 
them. 

A scale is mounted on the overhead ram cylinder to 
indicate the deflection of the spring being tested. As 





Ryerson machine for testing elliptical and coil springs 
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the ram moves down, deflecting the spring, an adjustable 
pointer moves with it and shows the exact deflection on 
the scale. A large pressure gage, having two dial read- 
ings, indicates the pressure in pounds per square inch 
and the total pressure of the ram in pounds. 


+ 


‘Hercules Heavy-Duty ~*~ 
Drill and Reamer 


, ye Buckeye Portable Tool Company, Dayton, Ohio, 
has added to its present line of Hercules portable 
air tools a heavy-duty drill and reamer of exceptionally 
light weight. This tool is also made for nut driving, 
and is designed for structural steel work, ship building. 





The Hercules No. 287-5 heavy-duty drill 


railroad shops, and builders of heavy machinery. Its 
weight is 40 lb., which is approximately half of the 
usual weight of tools of its capacity. 

The No. 287-3 drill and No. 288-3 nut driver have 
a speed of 120 r.p.m. The No. 287-5 drill and No. 288- 
5 nut driver have a speed of 68 rpm. The drill is 
equipped with a No. 5 Morse taper socket and the nut 
driver with a %-in, square spindle. The feed is con- 
trolled by a ratchet wrench, although a spade handle 
or breast plate can be used in place of the rachet. The 
Hercules stationary-valve motor is used to give this 
tool the greatest torque possible at its speed. The tool 
illustrated is the No. 287-5 drill. 


Combination Geometric 
Collapsing Tap 


HE Geometric Tool Company, New Haven, Conn. 
has recently developed a special combination col- 
lapsing tap for cutting two diameters at one time. The 
tap illustrated is known as a 3-in. and 4-in. Class SD 
Tap, being equipped to cut 344 in—12 U. S. threads 
and 45% in—12 U. S. threads at the same time. The 
chasers engage with the work simultaneously, or at 
such pre-arranged points as is necessary in order for 
the chasers to finish threading at the same time. 

In using a tap of this kind, the pitch of the two 
threads and 454 in.—12 U. S. threads at the same time, 
must be far enough apart to permit the use of two 
sets of chaser slots and also two complete plungers 
for holding the chasers in the tool, but not so far 
apart as to cause excessive overhang. 

While the tool is used in a stationary. machine as 
a plate trip, hand reset type, it can be installed on a 
chucking machine used as a rotary top plate trip, 
automatic reset. In other words, it has the universal 
application such as found in the standard line of Geo- 


_ metric Class S taps. 
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The Geometric class SD 3-in. and 4-in. collapsing tap 


The chasers have independent size adjustment. Those 
in front are adjusted through the medium of an ad- 
justing ring located on the back part of the body of 
the tap. Both sets of chasers collapse at the same time, 
collapsing action being brought about either through 
the contact of the trip plate with the face of the work, 
cr through the use of a fork operating in the groove 
of the closing sleeve. This combination tap can be 
used for straight hole tapping, or can be used for 
cutting taper threads, such as pipe threads, thus per- 
mitting work to be done in a single operation, which 
formerly required two operations. 


The Ceseo 
M & L Goggles 


HE Chicago Eye Shield Company, 2300 Warren 
boulevard, Chicago, IIl., recently placed on the 





The Cesco M & L goggles for fitting over workmen’s | 
spectacles 
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market a pair of goggles designed to fit over a work- 
man’s glasses. The channels of the goggles are shaped 
to prevent pressure on the workman’s temples, and the 
cups are tapered to allow them to fit over the largest 
spectacles. The cups extend over the nosebridge to pre- 
vent foreign matter from entering the eye. The nose- 
bridge and headbands are so shaped as to permit ad- 
justment to any face, while the inner part of the cup fits 
over the nosebridge in such a manner as not to interfere 
with adjustment or focus. The goggles are made of 
moisture-proof composition material and are standard- 
ized so as to permit the interchangeability of parts. 

The goggles are furnished in the following three styles 
to meet various requirements: A ventilated pattern 
fitted with Super-safety lenses for chipping, grinding, 
caulking, riveting and like operations; a dust model 
fitted with Super-Safety lenses, and a welders’ pattern 
fitted with Cescoweld lenses for acetylene welding and 
cutting. 


U. 8. Multispeed 
Buffer and Polisher 


HE United States Electrical Tool Company, Cin- 
cinnati, Ohio, recently added to its line of products 
its Multispeed buffer and grinder which is provided 
with four different wheel speeds ranging from 2,000 
r.p.m. to 3,000 r.p.m. The machine maintains a constant 





The U. S. Multispeed buffer and polisher 


wheel-surface speed regardless of wheel wear and is 
driven by means of a Gibbs V-disc transmission of 
graphitized micarta. The transmission consists of a 
cone or series of discs of different size which revolve 
on the motor spindle, any one of which, depending on 
the speed desired, can be inserted quickly into a station- 
ary metal V-disc or sheave, mounted on the wheel 
spindle, by releasing the cone with a foot pedal and mov- 
ing it into the desired position by means of a hand lever 
on the front of the machine. The motor and disc cone 
are mounted on a rocker arm so that they may be easily 
moved along the mounting, parallel with the wheel 
spindle. Changes in speed are made only when the 
motor and wheels are not in motion. 

‘The buffer consists of a heavy one-piece chrome- 
manganese-steel wheel spindle supported on four heavy- 
duty SKF ball bearings which are.enclosed by a laby- 

(Continued.on next left-hand page) 
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Up go boiler pressures! Fireboxes increase tremendously in size. Staybolts are 


stressed more and more. e These new responsibilities have focused attention on 


the staybolt. e Where greater toughness is essential, railroads are specifying 


staybolts of Agathon Nickel Iron. Without sacrifice of the desired fatigue resist- 


ance these staybolts are substantially stronger than ordinary staybolts. e But 


where iron staybolts are still preferred, Toncan Iron offers several advantages as 


a staybolt material. It is uniform in composition and due to the alloying of refined 


iron, copper and molybdenum, possesses a superior resistance to corrosion. Ton- 


can Iron is the modern staybolt iron. 
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rinth seal in dust-tight grease compartments. The motor 
is built for continuous service and is of 40-deg. rating 
with a momentary overload capacity. The machine is 
controlled by a push button mounted near the top of the 
machine, within easy reach of the operator. The control 
has overload protection and no-voltage release. 


Starrett Shallow 
Hacksaw Frame 


HACKSAW frame of unusual design has recently 
been introduced by the L. S. Starrett Company, 
Athol, Mass. The frame, shown in the illustration, has a 
throat just deep enough to accommodate the blade, with 





oe 
The Starrett No. 150 shallow-throated hacksaw frame 


the result that cuts can be made in spaces offering hardly 
more than | in. clearance. This construction also results 
in improved balance and rigidity, making the frame 
adaptable for cutting small pipe, conduit, BX tubing, 
insulation, etc. The frame has no tendency to wobble 
on shallow cuts of this kind, blades can be strained tight- 
er with less danger of breakage, and the cut can be made 
with one hand, with the other hand free to steady the 
work. 

This hacksaw frame, designated as No. 150, is fitted 
with the usual Starrett four-way blade adjustment. 


Brown & Sharpe 
Geared Coolant Pump 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., is prepared to furnish a pump 
of larger capacity than the Nos. 1, 2 and 3 gear pumps 
regularly in its line. This pump, which is known as 





The Brown & Sharpe No. 4 geared coolant pump 


the No. 4, has a capacity of 15 gals. per min. at 500 
r.p.m., with a corresponding increase in discharge of 
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3 gals, per min. for each 100 r.p.m. increase up to a 
maximum of 30 gal. per min at 1,000 r.p.m. Suction 
and discharge ports of 1%4-in. pipe size provide for the 
most favorable handling of this volume of liquid. 

The No. 4 pump is of the same design and construc- 
tion as the other pumps and is adaptable as a coolant 
pump for machine tools, as its capacity permits of a 
copious supply of coolant, either under pressure where 
such may be desirable as for drilling and flushing out 
chips, or where a cascade of coolant is desired without 
pressure. For larger machinery it can be used as a 
lubricating pump. For use independently it may be 
furnished electrically driven. Any of the pump acces- 
sories, except relief valves, available for the Nos. 1, 2 
and 3 Brown & Sharpe geared pumps may be used 
with the No. 4 pump. 


Combination Floor 
and Dise Grinder 


HE combination electrically-driven grinder and disc 
grinder is a recent development of the Standard 
Electrical Tool Company, Cincinnati, Ohio, and is manu- 
factured in three sizes. The 3-hp. machine carries 
emery wheels on one side 14 in. diam. by 2 in. face, 
with 1%-in. bore. On the opposite side it carries a 
steel disc 14 in. in diameter by % in. thick. The 5-hp. 
machine carries emery wheels 18 in. diam. by 3-in. face 
and an 18-in. steel disc 4-in. thick. The 714-hp. ma- 
chine has 20-in. by 3-in. emery wheels and a steel disc 
20 in. in diameter and % in. thick. 

General Electric completely-enclosed motors with 
push-button controls are used. The spindles are mount- 





The Standard combination floor and disc grinder 


ed in SKF ball bearings with an extra SKF ball thrust 
bearing to take care of the end thrust created by the load 
on the steel disc. All of these bearings run in oil and 
are mounted in dust-proof chambers. The spindle is 
made of nickel steel. The table on the machine is of 
the lever-feed type and may be adjusted. to any angle. 


(Continued on next left-hand page) 
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USE SUPER-POWER INTENSIVELY 


for Maximum Net 


on Reduced Traffic 


w WITH A falling-off in gross, many railroads 


are keeping up their net surprisingly well. 


This is particularly true of roads with progres- 
sive motive power policies. Today the pro- 
portion of freight handled by modern and 
efficient locomotives is much higher than 
before. This is due to intensive use of Super- 
Power, while less efficient locomotives have 


been retired as traffic declined. 


As traffic picks up you will waste your in-: 


creasing gross if you return these older loco- 


motives to service. 


Keep the obsolete types in the back yard 
where they belong,and buy Super-Power to 
continue to receive maximum net as business 


resumes. 
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Snap-On Ratchet and 
Boxocket Wrenches 


HE Motor Specialty Company, distributors, 2025 
Michigan avenue, Chicago, has recently added to 
its line the Giant ratchet wrench and the heavy-duty 
Boxocket wrench shown in the illustrations, both of 
which are manufactured by Snap-On Tools, Incorporat- 
ed, Kenosha, Wis. The head of the Giant ratchet 
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The Snap-On Giant ratchet wrench 





wrench is detachable from the handle and is a solid 
forging with one cover plate which is bolted on the back. 
A smaller level is provided for reversing the action of 
the ratchet. The handle is a 32 in. solid round bar of 
heat-treated high-carbon steel and is attached to the head 
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The Snap-On heavy-duty Boxocket wrench 


by*means of a locking button designed to prevent slip- 

ping under load. 

"The heavy duty Boxocket wrench is designed to fit 

over nuts in such a manner that the wrench will not slip. 

he head locks on a tubular handle by means of a safety 
-locking button and is made in straight and offset styles. 
- The wrench head, made in 44 sizes to fit on tubular han- 
dles of six different lengths, is especially applicable for 
tightening and loosening all sizes of boiler plugs, the 
pesizn of the head reducing to a minimum the danger of 
ounding off the heads of the plugs by wrench slippage. 


‘The Milburn Twenty-Tank 
‘Central Manifold 


HE Alexander Milburn Company, 1416 West 
Baltimore street, Baltimore, Md., has brought out 

a twenty-tank manifold, shown in the illustration. These 
manifolds are constructed of bronze tubing, Milburn 





The Milburn twenty-tank manifold used to form a source of 
supply for cutting and welding torches 
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standard gas regulators and copper coils. Mounted on 
a tripod, they form a central source of supply for cut- 
ting and welding torches and are used to eliminate the 
necessity of transporting cylinders about the plant. With 
them it is possible to maintain an econumical and uni- 
form pressure for all operations. 

An outstanding feature of the Milburn manifold is 
that, if desired, each tank or each side of the manifold 
may be operated independently through separate shut- 
off valves, thus allowing the torches to continue in op- 
eration while the tanks are being connected or discon- 
nected. 


Exhaust Equipment For 
Hisey Buffing Machines 


N the illustration is shown a motor-driven exhaust 
blower mounted integrally with a Hisey-Wolf pol- 
ishing and buffing machine. This exhauster has been 
adopted by the Hisey-Wolf Machine Company, Cin- 





The exhauster equipment used with Hisey-Wolf buffing and 
polishing machines 


cinnati, Ohio, as standard equipment on its machines, to 
be furnished when specified by the purchaser of the 
equipment. The equipment also includes dust-collecting 
hoods on the smaller size machines and combination 
exhaust guards on the larger machines. A filter cabi- 
net, which is used to collect grit and dust, can be sup- 
plied when specified. 


Ready-Power Units 
Equipped with Ford Engines 


LINE of gas-electric industrial-truck power 

plants, in which Ford Model A engines are used, 

has been developed by the Ready-Power Company, 3820 

Grand River avenue, Detroit. These models simplify 

the servicing of the engine because of the widely avail- 
able parts service, and the low parts prices. 

Two types of Ford engined power plants are offered: 
One, the FAS line, is equipped for electric starting and 
ignition, using a six-volt battery, and the other, the 

(Continued on next left-hand page) 
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Help the Engineman 
use Steam Effectively 






FRANKLIN PRECISION POWER REVERSE GEARS 
make it easy to get and keep the right cut-off 


Great progress has been made in economical 


steam generation...but how efficiently is this steam used? 


To a degree, the answer is in the hands of the engineman— 


hence the importance of the Precision Power Reverse Gear. 





This gear makes it possible for the engineman to secure any 
desired cut-off with a minimum of physical effort and main- 
tains that cut-off until the engineman wishes to change it. 
This encourages the engineman to employ his skill to get 


the utmost work out of each pound of steam. 





Precision Power Reverse Gear is an essential element in the 
THE FRANKLIN SLEEVE JOINT 


effort for fuel economy, and requires no emergency steam sasiinets 2. foliiiiiertcasing 

. . e d tricted fo 
line since it can be manually operated in the event of air ot ae — oe 
failure. 
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The Ready-Power gas-electric industrial-truck power plant 
equipped with the Ford Model A engine 


FAM line, uses simple magneto ignition. The power 
generator is wound either for 36 or 48 volts. The 
model designations for the 36-volt starter and magneto 
equipped units are FAS-36 and FAM-36, respectively, 
while the 48-volt units for the starter and magneto 
equipped plants are FAS-48 and FAM-48, respectively. 
These models are offered in addition to the standard 
line of type DB Continental engined units which have 
been in production for five years. 


Reliance One-Unit 
Motor-Generator Set 


ONE-UNIT motor-generator set for rates from 

1 kw. to 5 kw. is shown in the illustration. In 
this set the usual alternating-current motor and direci- 
current generator are combined in a.single unit requir- 
ing only two bearings, one at each end. The induction- 
motor rotor and direct-current armature are mounted 
on the same shaft. This design was adopted to pro- 
vide a compact construction which would require less 
space than the two-unit sets, and which would eliminate 
the work of connecting and alining individual units and 
difficulties arising therefrom. The set, which is the 
product of the Reliance Electric & Engineering Com- 
pany, 1088 Ivanhoe road, Cleveland, Ohio, can be fur- 
nished for operation on either two-or three-phase cir- 
cuits of any standard voltage or frequency and has an 
output rating of 1 kw. to 5 kw. at 125 or 250 volts. 
It can be furnished with either sleeve or ball bearings 
as desired. 





The Reliance one-unit motor-generator set 
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Stanley Dise Sander 
And Electric Saw 


HE Stanley Electric Tool Company, New Britain, 
Conn., has recently brought out the portable elec- 
tric tools shown in the illustration. The disc sander, 
designated as the No. 589 9-in. sander, is designed for 
sanding and cleaning wood or metal preparatory to 
painting, and also for rubbing and polishing lacquered 
surfaces. It has an aluminum alloy housing and is 





_ , powered by a totally enclosed Universal motor fitted 
#*4,.with seal-type ball bearings on the armature shaft arid 
“spindle to exclude dirt and retain the lubricant. 


The 
disc is 9 in. in diameter, is flexible and is designed to 
permit attaching sanding discs, polishing pads or a 
lamb’s wool buffing bonnet. The disc speed under full 
load is approximately 1,800 r.p.m. The sanders are 
made with 110-, 220- or 250-volt motors, and ‘include 12 
abrasive discs (six coarse, four medium and two fine). 

The Stanley Safety saw No. W6 6-in. weighs 14 Ib.., 
has a cutting capacity of 1% in. and a maximum speed 








Above: The Stanley No. 589-9 in. disc sander—Below: The 
No. W6 6-in. Safety saw 


of 3,000 r.p.m. It is designed for cutting light lumber, 
ripping flooring and for miscellaneous cutting on 
freight-car repairs. The saw has an aluminum-alloy 
housing; a lubricating system for pumping oil to the 
worm drive and gears; a momentary-contact double-pole 
switch, and a guard which covers the blade when the 
saw is disengaged; a notched base and auxiliary handle 
to aid the operator in following the cutting line, 
(Continued on next left-hand page) 
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On the Lehigh and 


Dimensions and Weights 


Cylinders 30” x 32” 
Drivers, diameter 61” 
Steam pressure 225 Ib. 
Grate area 104.4 sq. ft. 
Water heating surface 
4541 sq. ft. 
Superheating surface 
1334 sq. ft. 
Weight on drivers 373,500 Ib. 
Weight, total engine 409,000 Ib. 
Tractive force 
(main cylinders) 90,300 Ib. 
Tractive force 
(with booster) 106,500 Ib. 
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HE LEHIGH AND NEW ENGLAND, 

which forms an important link in a through 
route connecting eastern Pennsylvania and the 
New England States, handles a heavy tonnage of | 
coal, cement and other bulky commodities. 


To handle this traffic over the heavy grade sec- 
tions of the line, two locomotives of the Decapod 
(2-10-0) type were built in 1927. They met the re- 
quirements so successfully that two additional 
units of similar design were subsequently ordered 
and are now in service. -One of these locomotives 
is shown in the illustration. 


These large locomotives were specially 
designed to meet definite operating con- 
ditions, and their success is due to that 
fact—plus intelligent handling on the 
road. 


PHILADELPHIA 


Among the 


Clubs and Associations 





A.S.T.M. Exuusir.—For the first time 
in its history, the American Society for 
Testing Materials will sponsor an 
exhibit of testing apparatus and 
machines in conjunction with the annual 
meeting of the society to be held at 
the Stevens Hotel, Chicago, June 22-26. 
The exhibit has been planned with a 
view to having a distinctly scientific 
and broadly educational atmosphere, and 
manufacturers, distributors, and repre- 
sentatives of foreign companies will 
have equipment on display. 


INTERNATIONAL RattwAy Fuet Asso- 
CIATION.—The annual meeting of the 
International Railway Fuel Association, 
usually held in May, has been postponed 
this year until the third week in Septem- 
ber, when a two-day business session will 
be held, without exhibition or entertain- 
ment features. The decision to hold this 
meeting, which is scheduled for September 
15 and 16 at the Hotel Sherman, Chica- 
go, was made at a meeting of the execu- 
tive committee of the association at Cin- 
cinnati, Ohio, on May 11. It was the 
conclusion of the committee that econo- 
mies in the purchase, handling and use 
of railway fuel are of more than ordi- 
nary importance at the present time; that 
the International Railway Fuel Associa- 
tion has, in the past, contributed sub- 
stantially to fuel conservation progress 
on the railroads, and that to forego the 
annual meeting of the association this year 
would be to lose much ground already 
gained, to overlook an opportunity for 
still further reductions in operating ex- 
pense. In deference to present reduced 
business activity and the urgent necessity 
for economy, it was decided to cut the 
annual convention from four days to 
two days and limit the addresses and 
committee reports strictly to those hav- 
ing a direct bearing on fuel performance. 


Club Papers 





Western Railway Club Elects 
Officers 


Western Railway Club—Forty-seventh 
annual meeting and dinner May 22. at 
the Hotel Sherman, Chicago, the Rev. 
Ernest F. Tittle, pastor of the First 
Methodist Church of Evanston, IIl., be- 
ing the speaker of the evening. 

Music for the dinner, which was at- 
tended by 400 members and guests, was 
furnished by a male chorus composed of 
Chicago & Alton employees. Officers 
elected for the ensuing year are as fol- 
lows: President, C. T. Ripley, chief 
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mechanical engineer of the Atchison, 
Topeka & Santa Fe, Chicago; first vice- 
president, O. E. Ward, superintendent 
of motive power of the Chicago, Burl- 
ington & Quincy, Chicago; second vice- 
president, C. M. House, superintendent 
of motive power and equipment of the 
Chicago & Alton, Bloomington, IIl.; and 
treasurer, J. W. Fogg, vice-president of 
the MacLean-Fogg Lock Nut Company, 
Chicago. 


Chicago Subway Plans 
Discussed 


Western Railway Club.—Meeting, held 
at the Hotel Sherman, Chicago, Monday 
evening, April 20, devoted to a considera- 
tion of rapidly maturing plans for the 
new Chicago subway. J A. J. Schafmayer, 
chief engineer of the Board of Local Im- 
provements, Chicago, presented some of 
the legal and financial aspects of the de- 
velopment. Alfred Brahdy, resident rep- 
resentative of Robert Ridgway, chief con- 
sulting engineer, discussed the design and 
construction of the subway structure, his 
remarks being illustrated with informa- 
tive slides. Harold Otis, engineer of car 
construction, Chicago Rapid Transit Com- 
pany, outlined some of the problems to be 
met in the design of rolling stock best 
adapted to the particular requirements of 


ok 


this subway installation. All three speak- 
ers indicated that the plans in their re- 
spective departments are practically com- 
pleted and, pending favorable court action 
regarding one detail of the financing, con- 
struction work will begin immediately. 


Chicago Car Foremen Talk 
Safety 


Car Foremen’s Association of Chicago. 
—Meeting held Monday evening, May 
11, at the Great Northern Hotel, Chicago. 
Subject “Safety First.” Address by D. G. 
Phillips, superintendent of safety, Wabash, 
Decatur, III. 

Safe practices as affecting the car de- 
partment were discussed in an intensely 
practical talk by Mr. Phillips, who urged 
the necessity of adopting every reason- 
able means to sustain interest in safe 
equipment and methods of work. He 
said that during the past year the Wa- 
bash car department has operated with- 
out the loss of a single life, arm, hand, 
foot or eye, a wonderful record com- 
pared to what used to be considered 
a good performance not so many years 
ago. Since the car department employs 
more men than almost any other single 
railroad department, safe practices in the 
rebuilding and maintenance of cars are 
especially important. 


* 





Wide World Photo 


T. M. Davis of San Bruno, Cal., is a painter of locomotives by day in the 
shops of the Southern Pacific and in his odd hours he paints locomotives on 
canvas. His paintings adorn the wall of the company’s headquarters in 
San Francisco. Davis calls it his hobby and he has no thought of recom- 
pense. He is shown here with one of his paintings 
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Mr. Phillips asked the car men in at- 
tendance at the meeting the following 
three pertinent questions: “Have you is- 
sued necessary instructions for safe op- 
eration in the car department? Do you 
know that these instructions are being 
carried out? What steps are you taking 
to see that they are carried out?” 


The Business Outlook 


Cleveland Railway Club—Meeting held 
on April 13 at the Brotherhood of Rail- 
road Trainmen’s Auditorium, West Ninth 
street and Superior avenue, Cleveland, 
Ohio. Paper by Col. F. W. Green, vice- 
president, St. Louis-Southwestern on, 
“The Business Outlook.” {Col. Green 
outlined the conditions, caused by the 
present depression, which must be squarely 
faced by the railroads if they are to con- 
tinue giving satisfactory service and earn 
a reasonable return on their investment. 
qCol. Green’s address concluded with the 
following pertinent remarks. “Railroads 
work on a very narrow margin between 
income and outgo. Believe it or not, the 
welfare of the public is intimately related 
to the welfare of the railroads. It has 
been shown that over a long period of 
years, the curve of general prosperity and 
the curve of railroad prosperity run par- 
allel. When railroads stop buying, pros- 
perity wanes, and conversely. The reason 
for this is that the railroads rank at or 
near the top as consumers of bitumin- 
ous coal, fuel oil, iron and steel, brass 
castings, lumber, cement, paints and var- 
nishes, and so on. Prices fluctuate with 
demand. When the railroad demand stops, 
prices slump. If you want to help your- 
self, help the railroads, and if you want 
to help the railroads to do their part 
about bringing about a return of pros- 
perity, may I suggest that you do two 
things: (1) Decline to permit yourself to 
be misled by fantastic economic theories, 
such as increasing wages to increase pur- 
chasing power, and (2) That you let your 
congressmen and senators know that you 
are interested in their helping to bring 
about return of prosperity and that, in 
your opinion, a quick way of bringing it 
about would be to permit trans-continen- 
tal carriers to compete with ocean car- 
riers operating through the Panama Canal 
without reduction of rates to all inter- 
mediate points to the basis of the ocean 
terminal rates.” 


Supply Companies Forego 
Annual Exhibits 


Allied Railway Supply Assoctation.— 
Meeting held at the Hotel Sherman, 
Chicago, Monday, May 4. {Representa- 
tives of the railway equipment manu- 
facturers and supply companies, which 
usually hold exhibitions in connection 
with the annual conventions of railroad 
mechanical department officers and super- 
visors, discussed the unusual situation 
presented by the fact that most of the 
associations have definitely cancelled their 
annual meetings for the present year, or 
arranged for brief business sessions with 
no exhibits. In order to work more 
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effectively with the General “Committee 
of the American Railway Association, 
Mechanical division, in its plans for 
simultaneous convention dates and a 
single exhibition open to all, when next 
these associations meet, a new organiza- 
tion was formed known as the Allied 
Railway Supply Association, which con- 
sists of a consolidation of the follow- 
ing associations: Railway Equipment 
Manufacturers’ Association (formerly 
meeting with the Traveling Engineers’ 
Association) ; Air Brake Appliance Asso- 
ciation (formerly meeting with the Air 
Brake Association) ; Association of Rail- 
way Supply Men (formerly meeting with 
the International Railway General Fore- 
men’s Association); Boiler Makers’ 
Supply Men’s Association (formerly 
meeting with the Master Boiler Makers’ 
Association) ; International Railway 
Supply Men’s Association (formerly 
meeting with the International Railway 
Fuel Association); Master Blacksmiths’ 
Supply Men’s Association (formerly 
meeting with the International Railroad 
Master Blacksmiths’ Association) ; Supply 
Men’s Association (formerly meeting 
with the Car Department Officers’ Asso- 
ciation). {The following were elected 
officers of the Allied Railway Supply 
Association: President, Irving H. Jones, 
Irving H. Jones Company, Cleveland, 
Ohio; first vice-president, Louis B. 
Rhodes, Vapor Car Heating Company, 
Washington, D. C.; second vice-president, 
S. A. Witt, Detroit Lubricator Company, 
Chicago; third vice-president, J. W. 
Fogg, MacLean-Fogg Lock Nut Company, 
Chicago; fourth vice-president, C. F. 
Weil, American Brake Shoe & Foundry 
Company, Chicago; fifth vice-president, 
Arthur S. Lewis, Barco Manufacturing 
Company, Chicago; sixth vice-president, 
W. A. Champieux, Oxweld Railroad 
Service Company, Chicago; secretary, F. 
W. Venton, Crane Company, Chicago; 


treasurer, G. R. Voyce, A. M. Castle & - 


Co., Chicago. 


Directory 





The following list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanical associations and railroad 
clubs: 


Arr-Brake_ Assoctation.—T. L. Burton, Room 
aa Grand Central Terminal building, New 

ork. 

ALLIED RatLway Svupprty AssocraTion.—F. W. 
Venton, Crane Company, Chicago. 

AmeErIcAN Rattway Association.—Drvision V. 
—MecuanicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. Meeting June 
23, 24 and 25, Congress Hotel, Chicago. 

IVISION V.—Equirent AINTING SEc- 
tion.—V. R. Hawthorne, Chicago. 

Division VI.—PurcHases AND STORES.— 
W. Jj. Farrell, 30 Vesey street, New York. 

Division I. — Sarety Section. — J. C. 
Caviston, 30 Vesey street. New York. 

Division VIII.—Car Service Drvision.— 

. A. Buch, Seventeenth and H_ streets, 
Washington, D. C. 

AMERICAN Rarttway Toot Foremen’s Assocta- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—- 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Diviston.—Paul D. Mallay, chief 
engineer, transportation department, Johns- 
Manville Corporation, 292 Madison avenue, 
New York. 


MacH1NE SuHorv Practice Division, — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Materiacs Hanpiinc Dtviston.—M. A 
Potts, Alvey-Ferguson Company, 1440 Broad- 
way, New York. 

Om AND Gas Power Dtviston.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Fuets Division.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

AMERICAN Society FOR STEEL TREATING.—W. 
| Oat 7016 Euclid avenue, Cleveland, 

hio. 

AMERICAN Society For TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 

AMERICAN WELDING Socrety.—Miss M. M. 
Kelly, 29 West Thirty-ninth street, New 
York. 

ASSOCIATION OF Rartway ELectricaL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, IIl. 

Car DepaRTMENT OrFicers Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForeMen’s Crus or Los ANGELEs.—J. W. 
Krause, 608 South Main street, Los Angeles, 
Cal. Meetings second Monday of each month 
except July, August and September, in the 
| ig Electric Club building, Los Angeles, 

al, 

Cay. Foreman’s AssocraTION oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 

uincy, Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Car Foremen’s AssociaTIOn oF St. Louis.—F. 

Weigman, 720 North Twenty-third street, 
East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except July and 
August, at American Hotel Annex, St. 
Louis, Mo. 

CLevELAND Rartway Crus.—F. L._ Frericks, 
14416 Adler avenue,’ Cleveland, Ohio. Meet- 
ing second Monday each month, except July, 
August and Septgmber, at the Auditorium, 
Brotherhood of Ralroad Trainmen’s building, 
West Ninth and Superior avenue, Cleveland. 

InpIANAPOLIS Car_INnsPEcTIon AssocraTIon.—E. 

Jackson, Box 22, Mail Room, Union 
Station, Indianapolis, Ind. Regular meet- 
ings first Monday of each month at Hotel 
Severin, Indianapolis, at 7 p.m. Noon-day 
luncheon 12:15 p.m. for Executive Commit- 
tee and men interested in the car department. 

INTERNATIONAL Rar~roaD Master BLAcKSMITH’S 
Assoc1aTIon.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue. Detroit, Mich. 

INTERNATIONAL Rattway Furi AssocraTion.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. Business session, without 
exhibit or entertainment, September 15 and 
16, Hotel Sherman, Chicago. 

INTERNATIONAL Rattway GENERAL ForeMeEn’s 
AssociaTIon.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Louistana Car DEPARTMENT AssocraTion.—L. 
Brownlee. 3730 South Prieur street, New 
Orleans, La. Meetings third Thursday. 


Master BorterMAKeER’s Association. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y 


Master Car Buttpers’ aNd Supervisors’ Asso 
cIATION.—See Car Department Officers Asso- 
ciation. 

Natronat Sarety Councrr—StTeaM RaAtLroaD 
Section.—W. A. Booth, Canadian National 
Montreal. Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

Paciric Rattway Crur.—W. S. Wollner. P. O. 
Box. 3275. San Francisco, Cal. Reeufar 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Puesro Car Men’s Assocration.—I. F. Whar- 
ton, chief clerk, Interchange Bureau, Pueblo, 


Raitway Busrness Assocration. — Frank W. 
Noxon, 1124 Woodward building, Washing- 
ton, D. C. 

Rattway Car Men’s Crus oF PEORIA AND 
Pexin.—C. L. Roberts, chief clerk, Peoria 
& Pekin Union Railway, 217 Lydia avenue, 
Peoria. 

Raitway Frre Protection AssocraTion.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rattway Suppty ManurFacturers’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh. Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

SouTHERN AND SOUTHWESTERN Rattway CLu8.— 
A Miller. P. O. Box 1205. Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, June, September and Novem- 
ber. Annual meeting third Thursday im 
November, Ansley Hotel, Atlanta. Ga. 

Suprry Men’s Assocration. — E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville. Ky. Meets with Equipment 
Painting Section, Mechanical Division Amer- 
ican Railway Association. 

Travertine Encineers’ Assocration. — W. O. 
Thompson, 1177 East Ninety-eighth street, 
Cleveland, Ohio. 


(Continued on second left-hand page) 
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T*% BEMIS HOOK, by reason of its unique de- 
sign and great strength, stands between 
security and danger, between long life and early 
breakdown. It adds safety to every hooking and 
unhooking operation, protecting men and equip- 
ment. 


The “‘barb”’ at the point of the Bemis Hook pre- 
vents accidental unhooking. It aids in hooking 
on to the load and stays hooked while slack is 
being taken up. A convenient depression in each 
side gives the crane-follower a secure hold with- 
out endangering the fingers to be caught by the 
load. It is not easy to carry loads on the point 
»f the Bemis Hook—any opening into which the 
point will go will permit the load to fall down 
to the lower part of the hook assuring a firm 
and safe hold. 


SAFETY HOOK 
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The above illustration shows how Bemis Hooks, 
tested to over 5 times their rated load, showed 
no signs of breaking and though stretched badly 
were not deformed enough to drop their load. 
Ordinary hooks with the sharp point, when dis- 
torted to this degree, would have dropped their 
load. 


Bemis Hooks, drop forged from soft steel, will 
stand up in heavy service, and when heavily 
overloaded, open up instead of breaking. 


To meet the demand for a swivel type hook— 
the Bemis Hook is made with a straight shank 
for use on cranes and hoists requiring swivel 
hooks. 


Bemis Hooks have been in service in some of the 
largest shops and have met with satisfaction 
every requirement of economy and safety. 


MOTIVE COMPANY 


NEW YORK CITY 











Tue Union Paciric has awarded a con- 
tract to Fairbanks, Morse & Co., Chicago, 
for the construction of a 450-ton steel 
locomotive coaling and sanding, station, 
with full automatic skip hoist, “at;Marys- 
ville, Kan. “ 


Alton Recalls 1,490 Mechanical 
and Maintena “Employees. 


APPROXIMATELY 1,100 mechanical, majn- 
tenance of way and signgl department em- 
ployees of the Chicago ton who have 
been laid off for varyir riods have 
been recalled. About 8 intenance of 
way workers resumed w on May 25, 
and next Monday, 250 shop employees 
and 50 signal department men will return 


to work. At the same time shop work: 


will be changed from three-days-a-week 
to a five-day Week basis. 


Permanent Transport Exhibition 
in New York Museum 


A PERMANENT EXHIBITION of the de- 
velopment of land and sea transportation 
comprising exact scale models of ships, 
trains, wagons, autemobiles and other 
conveyances, together with historic orig- 
inals and replicas, was opened on May 
25 at the Museum of Science and Indus- 
try, 220 East Forty-second street, New 
York City, by Frederic B. Pratt, president 
of the museum. 

The exhibition contains three divisions, 
devoted to displays of highway, railroad 
and marine travel respectively. It is a 
part of a projected series of exhibits 
which will ultimately portray the signifi- 
cant historical steps in the major fields of 
man’s material evolution. The transporta- 
tion exhibits were gathered and arranged 
under the direction of Professor Charles 
R. Richards, educator and authority on in- 
dustrial museums, assisted by Carlos de 
Zafra, of the engineering faculty, New 
York University; Charles E. Duryea, co- 
inventor of the Duryea automobile; and 
Henry O. Havemeyer, Jr. 

The history of railroad transportation 
is presented in a series of chronologically 
arranged models. Beginning with a model 
of the “Rocket,” the world’s first success- 
ful locomotive, and the “Tom Thumb,” 
the first locomotive to be built in America, 
the display includes miniatures of the 
“Stourbridge Lion,” one of the first loco- 
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motives used in this country, the “William 
Crooks,” a typical representative of the 
design introduced in the United States in 
1837 and used for the next 55 years; the 
“Wooten Boiler” locomotive of 1880 whose 
large grate area, burning fine-sized an- 


thracite centered the attention of the rail- 
development;: 


road world on_ boiler 
through to the first electric locomotive of 
1895 to be used,in trunk line service, a 
model of the first Mallet type locomotive 
to be built in this country, a representative 
of the heaviest type of modern freight 
locomotives and the latest high pressure 
multiple expansion locomotive of today 
which shows a mechanical efficiency of 90.7 
per cent. 

A feature of the railroad division is an 
actual size replica of Stevenson’s “Rocket,” 
with sections of the working parts cut 
away to reveal its principles of operation. 
This replica, complete in details and made 
by the locomotive company which built the 
original more than one hundred years ago, 
is fifteen feet high, seven and one-half 
feet in length, and weighs approximately 
7,000 pounds. It is accompanied by a 
tender, four feet long, supporting a 
wooden water barrel. 

A series of models is also displayed 
which show passenger car development, 
while freight transportation is represented 
in models of ventilated refrigerator cars, 
auto freight cars, coal cars, mail cars and 
others. Included in the railroad division 
are displays showing the development of 
the railroad track, railroad signals and 
roadbed construction. There are also 
three visitor-operated models of the most 
important types of locomotive valves and 
reversing gears, detailing the basis of their 
working and construction. 


P. R. R. Places $16,000,000 Or- 
der for Electric Locomotive 
Apparatus 


THe PENNSYLVANIA has placed orders 
with the Westinghouse Electric & Man- 
ufacturing Company and the General 
Electric Company at an approximate 
cost of $16,000,000, for the electrical ap- 
paratus to be installed in 150 electric 
passenger and freight locomotives, con- 
stituting part of the equipment which 
will be used when electrification is com- 
pleted between New York, Philadelphia, 
Baltimore and Washington. 

The Pennsylvania’s program also calls 
for the later purchase of 80 additional 
electric locomotives of other types. Of 
the 150 locomotives involved in the pres- 
ent orders, 90 will be for fast through 
passenger trains and 60 for high speed 
freight service. The weight of the pas- 
senger locomotives will be 375,000 Ib. 
each, and that of the freight locomotives 
330,000 Ib. 

Forthy-three of the new locomotives 
are to be delivered this year and the 


ster and those 








remainder before the middle of 1933, 
when it is anticipated that the electrifi- 
cation work between New York and 
Washington will be completed. There 
are now in use on the Pennsylvania Sys- 
tem 61 electric locomotives and under 
construction 96.docomotives which will 
be increased to iy those now author- 
nhtemplated for later 


“purchase. 


An Air-Conditioned Train 


ANTICIPATING the approach of hot 
weather, a train entirely air-cooled and 
air-purified has been placed in service on 
the Baltimore & Ohio for the first time 
on any railway. The train so air-condi- 
tioned is the “Columbian,” running be- 
tween New York, Philadelphia, Baltimore 
and Washington. All of its equipment, 
consisting of a smoking lounge car, ob- 
servation sun-room car, latest type parlor 
cars, individual seat coaches, and colonial 
dining car, is equipped with the air-puri- 
fying system, both north and south bound. 

The apparatus not only regulates the 
temperature of the air but also controls 
the humidity and purifies the air, cleans- 
ing it of all particles of dust, cinders and 
smoke. The air is circulated without 
creating drafts. 

The regulation of the temperature is 
automatically controlled by a thermostat 
and the apparatus functions both while 
the train is running and when it is stand- 
ing still. 

Years of experimental work by the me- 
chanical engineers of the Baltimore & 
Ohio and the Mt. Clare shop forces at 
Baltimore were required to bring the air- 
conditioning system into practical use. It 
was first introduced on the Baltimore & 
Ohio in a limited way last summer when 
the railroad successfully air-conditioned 
one of its diners. 


Louisiana & Arkansas Wages 


THE EmerceNncy Boarp appointed by 
President Hoover to deal with the con- 
troversy between the Louisiana & Ark- 
ansas and its mechanical department em- 
ployees, which threatened to develop into 
a strike on April 18, held hearings at 
Shreveport, La., from April 24 to May 1, 
and Judge Charles Kerr, chairman of the 
board who transmitted a report of the 

(Continued on next left-hand page) 
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F's the time man discovered that a rounded 
object rolls with comparative ease and 
devised the first crude cart, he has ever been on 
the move. His means of conveyance have 
undergone vast changes. The slow joggle of the 
oxcart has given place to the swift flight of the 
express train, but never has the wheel been sup- 
planted as the basic factor of transportation. 
Instead, it has become more vitally important 
than ever. The speed and weight of modern 
transportation throw a tremendous responsibility 


Product of Carnegie Steel Company, Pittsburgh, Pa. 
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on wheels. Significant then is the fact that 
Carnegie Wrought Steel Wheels are considered 
the standard of excellence in today’s exacting 
service. To serve even more efficiently, we are 
now prepared to furnish Rim-Toughened 
Wrought Steel Wheels. The process of heat 
treatment to which these wheels are subjected 
insures additional service out of all proportion 
to the small increase in cost. Our wheel engi- 
neers will be glad to discuss this matter with 
you further. 


CARN EG| Pomme HE ELS 


IOS, subsidiary of United States Steel Corporation 








controversy to the President on May 16. 
Contrary to the usual practice in such 
cases, it was not made public. Instead, it 
was announced at the White House that 
the management of the road had been 
asked to come to Washington for further 
conference with the Board of Mediation 
in an effort to bring about an adjustment. 
The law provides that for 30 days after 
such a board has made its report no 
change, except by agreement, shall be 
made by the parties to the controversy 
in the conditions of the dispute. 

The railroad on February 9 ordered 
a new wage scale and altered working 
rules for its shop craftsmen, A. L. Bur- 
ford, of Wilkinson, Lewis, Wilkinson & 
Burford, general counsel for the L. & A., 
stated at the opening session of the hear- 
ing. The new wage scale of 75 cents 
an hour represented a reduction of 5 
cents an hour. It is the same rate paid 
prior to August 1, 1929, and 5 cents an 
hour more than was paid to shop crafts- 
men on the Louisiana Railway & Naviga- 
tion Co. before it was purchased by the 
L. & A. in 1929. Consolidation of the 
two railroads resulted on August 1, 1929, 
in a base scale of 80 cents an hour, repre- 
senting a 10-cent increase for L. R. & 
N. employees and a 5-cent increase for 
L. & A. employees. 

Adverse business conditions in 1930 led 
the railroad to suggest a wage cut of 
5 cents an hour and a revision of work- 
ing rules. Other employees of the L. & 
A., including all officers, have been sub- 
jected to a 12% per cent reduction in 
salaries. The wage cuts were made neces- 
sary by the 1930 business depression, de- 
pletion of standing timber in the area 
served by the railroad, loss of oil ton- 
nage due to competition of pipe lines, and 
curtailment of other revenues through 
motor coach and truck competition and 
crop shortages. 

C. P. Couch, executive vice-president 
of the L. & A., estimated that the wage 
cut would result in a monthly saving to 
the railroad of $2,000. H. J. Carr, general 
vice-president of the Machinists’ Union, 
charged that the revised working rules 


tend to “break down the apprentice 
system, give inexperienced men _ equal 
pay with experienced men and deny 


the right of representation of the work- 
men’s choosing.” He said that the new 
rules denied seniority to those who left 





Supply Trade::Notes 





Tue Royat Rattway Suppty CoMPANy, 
Inc., has moved its office from 90 West 
street to 250 Park avenue, New . York. 


C. E. Naytor, manufacturers’ agent, 
specializing in railway and refinery sup- 
plies, has moved his office from the Es- 
person building to 1400 Conti street, Hous- 
ton, Tex. 


WittiAM L. Hart.ey has been appoint- 
ed district sales manager with head- 
quarters at 5938 Linsdale avenue, De- 
troit, Mich., in charge of Detroit terri- 
tory for the Link-Belt Company, Chicago. 


J. H. Morris, assistant secretary and 
assistant treasurer of the Inland Steel 
Company, has been promoted: to secre- 
tary. W. D. Truesdale, secretary and 
treasurer, will continue as treasurer. 


THE ‘PyLe-NaATIONAL CoMPANY’S office 
now located in Washington, D. C., has 
been transferred to the Baltimore Trust 
building, Baltimore, Md. J. L. Reese will 
be in charge. 


A. J. Couse has been appointed district 
manager of the Chicago territory for the 
Edgewater Steel Company, Pittsburgh, 
Pa. Mr. Couse will have his headquarters 
as heretofore, in the Peoples Gas building, 
Chicago. 


J. L. Vaucratn, vice-president and 
manager of the Baldwin Locomotive 
Works, Eddystone, Pa., has resigned on 
account of ill health. He is a son of 
Samuel M. Vauclain, chairman of the 
board of directors. 


J. C. McQuiston, general advertising 
manager of the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., has retired. Mr. McQuiston had been 
in charge of advertising for the Westing- 
house company for 29 years. 


M. B. MacNErme, manager of the 
pump division of Fairbanks, Morse & 
Company, has resigned after 19 years 
connection with that company, to join the 
sales organization of the Dayton-Dowd 
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railroad service to engage in union work. Company, Quincy, Ill. Mr. MacNeille 
Domestic Orders Reported During May, 1931 
Locomotives 
Number Type 
Name of Company ordered Builder 
Lehigh & New England .......... Switching Baldwin Locomotive Wks. 
NS SR CO Ss ee er ene 150 Electric Westinghouse Elec. & Manu- 
factoring. Co. and General 
Total for Month of May ...... 151 ae 
Freight Cars 
i Number Type 
Name of Company ordered Builder 
Union Tank Car Company ....... 15 Tank American. Car & Foundry 
; Compan 
et ; 1 Dump Koppel Tndustrial Car .& 
Chicago, Milwaukee, St. Paul & Pacific 4 Dump mm gag FS Scraper 
i ; company 
IE? Mn. UE, CMs « dics a s waa Gs « Saad 6 Dump Differential Steel Car Com- 
we pany. 
United’ Verde Copper Company ................. 4 Dump Woes Wheeled Scraper 
; ; ompany 
Board of Transportation, City of New York .. 16 Servi M i 
Total: for Month of May ....._ ese, vier a 
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will act as western sales manager with 
headquarters at San Francisco, Cal. 


AtvaH H. Warren, Jr., assistant man- 
ager of sales of the Illinois Steel Com- 
pany, Chicago, with headquarters at St. 
Paul, Minn., has been promoted to man- 
ager of sales to succeed W. J. Totten, 
retired. 


THE DarDELET THREADLOCK CoRPORA- 
TION, New York, has granted licenses to 
the Colorado Fuel & Iron Company, for 
the manufacture and sale of track and 
commercial bolts and nuts formed with 
the Dardelet self-locking thread. 


THE Supertor RatLway Propucrs Cor- 
PORATION, a newly organized company, 
with offices at 7501 Thomas Boulevard, 
Pittsburgh, Pa., -has taken over the 
manufacture and marketing of the rail- 
way products formerly manufactured by 





W. R. Gellatly 
the Rees Manufacturing Company, 
Pittsburgh. William R. Gellatly, for- 


merly vice-president of the Rees Manu- 
facturing Company, is president of the 
new organization, 


R. F. MEHL, superintendent of the di- 
vision of physical metallurgy of the 
Naval Research Laboratory has been 
appointed assistant director of research 
of the American Rolling Mill Company, 
Middletown, Ohio. He will take charge 
on September 1 of the physical science 
department of the Armco laboratories. 


J. E. BuckincHAm has been appointed 
western regional manager of the railroad 
division of the Worthington Pump & 
Machinery Corporation, with headquarters 
at Chicago, succeeding J. M. Lammedee, 
resigned. Mr. Buckingham was formerly 
located at Harrison, N. J. 


THe GrinpteE Fuser Eguipment Com- 
PANY, Harvey, Ill, a subsidiary of the 
Whiting Corporation, has purchased the 
exclusive manufacturing and selling rights 
to the Bethlehem pulverizer formerly 
manufactured by the Bethlehem Steel 
Company. 

(Continued on next left-hand page) 
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There iS a Way- 


to protect railway piping 
from atmospheric corrosion 


[ the railway field, as elsewhere, the superior 
durability of Copper-Steel Pipe in exposure 
to the elements has been proved beyond 


question. 


Railway uses for Copper-Steel Pipe are many 
and varied because of the severe corrosive con- 
ditions to which most railway equipment is 
subject. And wherever Copper-Steel Pipe has 
been tried, for resistance to atmospheric corro- 
sion, the savings accomplished have far out- 
weighed the small extra investment. 


For all piping on locomotives and cars, for 
signal piping, tubular poles, or any use in which 
pipe encounters alternate wet and dry exposure, 
this extra durable pipe is recommended. May 
we send you printed matter? Ask for Bulletin 
11, describing NATIONAL Copper-Steel Pipe— 


The Original Copper-Steel Pipe 


NATIONAL TUBE COMPANY : Pittsburgh, Pa. 
Subsidiary of United States Steel Corporation 


NATIONAL 
COPPER-STEEL 
PIPE 








H. T. BENNETT, assistant manager of 
sales of the American Sheet & Tin Plate 
Company, Pittsburgh, Pa. with head- 
quarters at Chicago, has been promoted 
to manager of sales, with the same head- 
quarters, to succeed W. H. Eaton, who 
retired-on May 1, and has been succeeded 
by A. P. Bronson, representative at Chi- 
cago, 


WILLIAM THOMPSON, assistant to the 
president of the American Steel & Wire 
Company, Cleveland, Ohio, retired on 
May 1. George F. Rummel, for the past 
two years assigned to special work and 
during the previous 26 years assistant 
general manager of sales, also retired. 


J. E. Garpiner, formerly general air 
brake inspector of the Boston & Maine 
and since July, 1930, a sales representative 
of the Gustin-Bacon Manufacturing Com- 
pany at Philadelphia, Pa, has been 
appointed special representative of the 
Schaefer Equipraent Company, with head- 





J. E. Gardiner 


quarters at Pittsburgh, Pa. Mr. Gardiner 
has been an active member of the Air 
Brake Association for many years and 
was for a time a member of its executive 
committee. 


AT A RECENT MEETING of the board of 
directors of the General Refractories 
Company, Philadelphia, Pa. Burrows 
Sloan was elected chairman of the board, 
John R. Sproul was elected president, 
E. A. McKelvy was elected vice-presi- 
dent and Roger A. Hitchins was elected 
secretary and treasurer. All of the other 
officers of the company were reappointed. 
In addition to being president and a di- 
rector of the General Refractories Com- 
pany, John R. Sproul is a director of the 
Lehigh Valley. the Philadelphia, Balti- 
more & Washington and vice-president 
and director of the Lackawanna & Wy- 
oming Valley. 


J R. Crocker, for a number of years 
district manager of the Permutit Com- 
pany, New York, who has been asso- 
ciated with the company since 1913, has 
been appointed special western railroad 
representative, with headquarters at 215 
Pershing Road, Kansas City, Mo., and 
W. R. Toppan has been appointed 
special eastern railroad representative, 
with office at 332 South Michigan ave- 
nue, Chicago. 
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FANSTEEL Propucts Company, INCc., 
North Chicago, Ill, has organized a sub- 
sidiary, the Ramet Corporation of Amer- 
ica, to take over the United States and 
Canadian rights for hard cutting metals 
developed by the former company. The 
officers of the new company are: Presi- 
dent, J. M. Troxel, chairman of the 
board of Fansteel; vice-president and 
general manager, C. E. Stryker, manager 
of Balkite sales of Fansteel; and secre- 
tary and treasurer, E. F. Radke, secre- 
tary and treasurer of Fansteel. 


Joun THOMAs, general sales manager 
of the McIntosh & Seymour Corpora- 
tion, Auburn, N. Y., has been appointed 
vice-president in charge of sales, with 





John Thomas 


the same headquarters. Mr. Thomas 
was born in Alabama and is a graduate 
engineer. He served for ten years with 
the General Electric Company during 
the latter part of which he was in 
charge of the marine section. Mr. 
Thomas was appointed general sales 
manager of the McIntosh & Seymour 
Corporation in October, 1930. 


J. K. Armer has been appointed as- 
sistant general manager of sales of the 
Reading Iron Company, with office at 
230 Park avenue, New York. W. S. 
Shiffer has been appointed assistant to 
general manager of sales, and R. I. Fretz 
has been transferred from the Reading 
district and is in charge as district sales 
representative of the Pittsburgh district 
in place of Wyman Howells, who now 
directs the activities of the Reading dis- 
trict; Harry L. Bialock is associated with 
the St. Louis district under the direction 
of J. L. Jacobson, district sales repre- 
sentative; L. C. Hartzell, under the di- 
rection of R. W. Thompson, Reading, 
Pa., is engaged in the promotion of the 
nipple business; George D. Smith, has 
been appointed railroad salesman under 
the direction of Mr. Aimer, and E. S. 
Moorehead has been assigned to the 
Pittsburgh district under the direction 
of Mr. Fretz. 


J. S. Tritie, vice-president in charge of 
manufacturing of the Westinghouse Elec- 
tric & Manufacturing Company, has been 
elected vice-president and general man- 
ager in charge of manufacturing, sales 
and engineering operations of the com- 
pany, reporting to President F. A. ‘Mer- 
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rick, with headquarters as heretofore at 
East Pittsburgh, Pa. Mr. Tritle was born 
at Virginia City, Nev., in 1872 and was 
graduated from Yale University in 1893 
with a degree in science. In 1895 he en- 
tered the electrical engineering contract- 
ing business, in which he continued for 
eight years. At the outset of the St. 
Louis World’s Fair, he served as chief of 
construction and at the close of the fair, 
he was made manager of the Kansas City 
district for the Westinghouse Company. 
In 1915 the St. Louis and Kansas City of- 
fices were consolidated and Mr. Tritle 
assumed charge of both. In 1922 he was 
made manager of the merchandising de- 
partment, a division of the general sales 
department of the company. In 1925, 
when a separate department was made of 
the merchandising business, Mr. Tritle 





J. S. Tritle 


was made general manager of the mer- 
chandising department, with headquarters 
at Mansfield, Ohio, overseeing engineering 
and manufacturing as well as sales work 
of that department. On May 1, 1929, he 
was appointed vice-president in charge of 
manufacturing operations, with headquar- 
ters at East Pittsburgh. 


Joun M. Lessets, formerly manager 
of the mechanics division of the West- 
inghouse research laboratories, has been 
appointed manager of engineering at the 
South Philadelphia works of the West- 
inghouse Electric & Manufacturing 
Company. Mr. Lessels was born at Dun- 
fermline, Scotland, in 1888. He attended 
Heriot-Watt College, Edinburgh, the 
University of Edinburgh and the Uni- 
versity of Glasgow, graduating from the 
latter institution in 1915 with the degree 
of bachelor of science in engineering, 
both mechanical and electrical. He was 
Lauder-Carnegie scholar at Glasgow in 
1911. He later held positions as aero- 
engine inspector for the British war office, 
as assistant manager of the aero-engine 
department of Armstrong-Whitworth, 
Newcastle-on-Tyne, and as special engi- 
neer to works manager in charge of all 
sub-contractors for Rolls Royce. He 
entered the Westinghouse organization in 
February, 1920, and served six months in 
the office of the chief mechanical engi- 
neer. He then was appointed mechanical 
engineer in the. railway department, 
which position he left in May, 1922, to 


(Continued on next left-hand page) 
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RAILROADS 


Are now filling rod cups for about 
one-fifth the former cost. 


40 R.R. are now having less trouble with hot rod 
bearings. 


40 R.R. have eliminated the waste of grease and 
loss of grease plugs. 


These 40 roads are now using the ‘“SPEE-D’’ High 
Pressure Method of rod cup lubrication—and it is 
paying them a big return on the investment. 
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Is it not time for your road to investigate? 


RELIANCE MACHINE & STAMPING WORKS, Inc. 
NEW ORLEANS, LA. 


Agents and Representatives 


MANCHESTER, 3736 Grand Central Terminal, New York City 
©. ONBOLIDATED EQUIPMENT COMPANY, Montreal 
MUMFORD MEDLAND, LTD., Winnipeg 
etapa: | he og S! SUPPLY COMPANY, 30 Church St., New York City 
. DIXON, 325 W. Ohio Street, Chicago, Ill. 












Saves Time, Labor, 
Grease and Grease Plugs 


Trade Mark Registered 
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department. He is 
an active member of several engineering 
societies and technical organizations in 
this country and aboard, and is secretary 


enter the research 





Copyright by Bachrach 
J. M. Lessells 


of the executive committee of the Ap- 
plied Mechanics Division of the Ameri- 
can Society of Mechanical Engineers. 


Baldwin Acquires Cramp-Morris 
Properties 


Tue Batpwin LocomoriveE Works has 
purchased the subsidiaries of Cramp- 
Morris Industrial, Inc., which include 
I. P. Morris & De La Vergne, Inc.; De 
La Vergne Engine Company; Cramp 
Brass & Iron Foundries Company, all 
of Philadelphia, Pa.; the Federal Steel 
Foundry Company of Chester, Pa., and 
the Pelton Water Wheel Company of 
San Francisco, Cal. 

While plans for the disposition of the 
newly acquired properties have not yet 
been completed, a gradual absorption is 
contemplated and, where practicable, it 
is anticipated that machinery and assets 
will be removed to the Eddystone, Pa., 
plant, from which point all activities in 
the future will be directed. 

With the transfer of its subsidiaries to 
Baldwin, the Cramp-Morris Company 
has divested itself of its major assets. 
The old William Cramp & Sons ship- 
yard is. not included in the deal and that 
property will continue in the process of 
liquidation. Prior to 1927 the companies 
just acquired by Baldwin were either 
subsidiaries or non-marine departments 
of the William Cramp & Sons Ship & 
Engine Building Company. In 1926 
when the latter company decided to dis- 
continue the building of ships, the sub- 
sidiaries and departments were placed 
under a holding company, Cramp-Mor- 
ris Industrials, Inc. 

H. Birchard Taylor, president of the 
Cramp-Morris Properties, is expected to 
join the Baldwin group, and policies of 
conducting research and _ experimental 
work followed in the development of 
Cramp-Morris products will be carried 
on with increased facilities under Bald- 
win management. 

_I. P. Morris & De La Vergne, Inc, 
manufacturers of hydraulic turbine ma- 
chinery, represents a consolidation of the 
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I. P. Morris Company and the De La 
Vergne Machine Company, formerly of 
New York, but recently moved to Phila- 
delphia and consolidated with the opera- 
tions of the I. P. Morris Company. The 
De La Vergne Machine Company for 
many years designed and _ constructed 
refrigerating machinery and was one of 
the first concerns in the United States 
to develop Diesel engines. The Pelton 
Water Wheel Company designs -and 
constructs hydraulic turbine machinery 
and valves; the Federal Steel Foundry 
Company specializes in high-grade com- 
mercial steel castings, and the Cramp 
3rass & Iron Foundries Company oper- 
ates a cupola iron foundry, an electric 
iron foundry and one of the largest brass 
foundries in the United States. 


Obituary 


HARRINGTON EMERSON, consulting engi- 
neer, writer and educator, died at New 
York on May 23 at the age of 77. Mr. 
Emerson was born at Trenton, N. J., 
on August 2, 1853: He attended the 
Royal Bavarian Polytechnic in Germany 
from 1872 to 1875 and during the year 
1875-76 attended universities in Italy and 
Greece. From 1876 to 1882 he was pro- 
fessor of modern languages at the Uni- 
versity of Nebraska, and for the next 
four years was engaged in banking and 
land business. From -1896 to 1898 he 
examined many industrial plants’ and 
mines in the United States, Mexico and 
Canada as a United States representative 
of a British syndicate. From 1900 to 
1923 he was president of Emerson Engi- 





Harrington Emerson 


neers, efficiency engineers, and during 
the years 1898-1901 he put into operation 
some of the first long distance mail routes 
in Alaska and down the Yukon. He re- 
ported on all the known coal deposits of 
the North American western coast and 
also on the northern submarine cable 
route to Asia, the latter report being 
largely followed by the War Department 
i laying its Alaskan cables. He gained 
recognition through results obtained by 
efficiency methods installed on the 
Atchison, Topeka & Santa Fe and was 
the author of “Efficiency as the Basis for 
Operation and Wages,” published in 1909; 
“The Twelve Principles of Efficiency”; 
“Colonel Schoonmaker and the Pittsburgh 
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& Lake Erie Railroad,” and “Lessons in 
Personal Efficiency.” In 1921 Mr. Emer- 
son was appointed a member of the Com- 
mittee for Elimination of Waste in In- 
dustry of the Federated American Engi- 
neering Societies,:the committee, headed 
by Herbert Hoover, having been assigned 
to investigate and report on railroads and 
bituminous coal mining. He was a mem- 
ber of the American Society of Mechan- 
ical Engineers; Societe des Ingenieurs 


Civils de France (president American 
Section) ; Mechanical and Purchases and 
Stores Divisions, A.R.A.; American 


Economic Association; American Asso- 
ciation of Labor Legislation; American 
Electrochemical Society; American Insti- 
tute of Metals; Illuminating Engineering 
Society; American Electric Railway <As- 
sociation; Franklin Institute, etc. 


Witson E. Symons, consulting engi- 
neer, died on May 1 at the Elks Club, 
New York City, where he had resided 
for some time. Mr. Symons was born on 
December 18, 1858, at Farmland, Ind., 
and was educated at Dublin Academy in 
eastern Indiana. He began railway work 
in 1880 as a machinist at the Chicago 
shops of the Chicago, Rock Island & 
Pacific. From 1881 to 1885 he was chief 
engineer in the merchant marine service 
on the Great Lakes and then to 1887 was 
consecutively locomotive fireman and en- 
gineman, and engaged in special engineer- 
ing work on the Wisconsin Central. He 
subsequently served as locomotive engine- 
man on the Atlantic & Pacific, now part 
of the Atchison, Topeka & Santa Fe, and 
in special engineering work in California 
and Arizona until 1889 when he went to 
the Electric Engineering Works, Chicago. 
The following year he was appointed 
general foreman of the Atchison, To- 
peka & Santa Fe, at Chanute, Kan., 
subsequently serving as master mechanic 
on the same road first at Arkansas City, 
Kan., then at Raton, N. M., and later on 
the Mexican Central, at San Luis Potosi, 
Mex. From 1896 to 1898 he was mechani- 
cal expert and salesrfan of the Galina 
Oil Company, in the United States, Eng- 
land and France. He then was appointed 
superintendent of motive power and 
equipment at Savannah, Ga., on the Plant 
System, now a part of the Atlantic Coast 
Line, and from May, 1902, until August, 
1904, was mechanical superintendent of 
the Gulf, Colorado & Santa Fe. From 
August, 1904, until the following June, he 
was with the Kansas City Southern as 
superintendent of machinery and later 
was engaged in special consulting work 
at Chicago. In 1909 he was appointed 
superintendent of motive power and ma- 
chinery of the Chicago Great Western, at 
St. Paul, Minn., returning to special 
railway consulting work in 1910 at Chi- 
cago. He served from December, 1912. 
for about eight months as superintenden: 
of motive power of the San Antonio & 
Aransas Pass. From 1914 to 1919 Mr 
Symons was a vice-president of the Wil- 
son Welder & Metals Company, New 
York, and since that time had been en 
gaged as an editorial writer and a con- 
sulting engineer, specializing in railway 
engineering work. 
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Here's a way 





to KEEP DOWN 


Jacket Sheet Inventories 


on 
remaciaeais S 


tated Steel Wheels 


Special Car Siding Sheets 


Locomotive Jacket Sheets 


Passenger Car Sheeis and Plates 


Galvanized Ingot Iron and 


Steel Sheets 


Blue Annealed Ingot Iron and 
Steel Sheets 





OU need not carry the heavy investment of a 

large inventory of jacket sheets. We can supply 
them prompily, in sizes and finishes to meet your 
every requirement. 

In our mill warehouses there is a large and 
well-assorted stock of locomotive jacket sheets— 
every grade, gage and size you might need. 

Armco Locomotive Jacket Sheets embody the 
qualities sought by exacting mechanical depart- 
menis. They are uniformly soft and workable. Their 
smooth, flawless surface smartens the locomotive. 
And proved rust-resistance assures enduring ser- 
vice—they last through more shoppings. 

Let us study your locomotive jacket require- 
ments and recommend suitable grades and sizes. 


THE ARMCO RAILROAD SALES CO. 


EXECUTIVE OFFICES: MIDDLETOWN, OHIO 
DISTRICT OFFICES: New York - Chicago ~- Philadelphia - Cleveland - St. Louis 





ee Se pos: ee eo es . x veg ce tee eget . EIR RM ioe 


IRON ne STEEL 


SHEETS Suc.” PLATES © 
A , RAILROAD USES 








































Personal 








Mention 





General 


THE TITLE oF Hugh Ronalds, master 
mechanic of the Lehigh & New England, 
with headquarters at Pen Argyl, Pa., 
has been changed to superintendent of 
motive power. 


H. W. ReEInuHARDT, assistant superin- 
tendent of motive power of the Chicago 
Great Western, has been promoted to 
superintendent of motive power, with 
headquarters as before at Oe¢elwein, 
Iowa, succeeding E. J. Brennan, who 
retired from active service on May 1. 


JouHN Horrican, who retired on May 
1 as superintendent of motive power of 
the Elgin, Joliet & Eastern, with head- 
quarters at Joliet, Il., has been con- 
nected with that railroad for more than 
36 years, 32 of which were as superin- 
tendent of motive power. He was born 
at Mendota, Ili., on June 23, 1860, and 
attended the public schools at Marshall- 
town, Iowa. He entered railroad serv- 
ice in 1877 as a machinist apprentice on 
the Iowa Central (now part of the 
Minneapolis & St. Louis). Later he was 
advanced successively through the posi- 
tions of machinist, enginchouse foreman 





J. Horrigan 


and division master mechanic at Keiths- 
burg, Ill. On May 1, 1893, Mr. Horrigan 
became enginehouse foreman of the Chi- 
cago, Rock Island & Pacific at Blue 
Island, Ill, and in the following year 
he was appointed master mechanic on 
the Elgin, Joliet & Eastern at Joliet. He 
was promoted to superintendent of mo- 
tive power on May 15, 1899, in which 
position he remained continuously until 
his retirement. 


W. D. Ross, vice-president of the 
Canadian National in charge of tele- 
graphs, colonization, natural resources, 
radio, insurance, etc., will retire on June 
30, after the completion of 60 years of 
active service. Upon his retirement the 
vice-presidency occupied by Mr. Robb will 
be abolished, and the various departments 
of which he has charge will be allocated 
to the jurisdiction of other officers in the 
Nationa] System. Mr. Robb was born 
on September 23, 1857, at Longueuil, Que., 
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and was educated at Sherbrooke Academy, - 
Sherbrooke, Que., and Richmond College, *: 
Richmond, Que. He began his railroad 


career in July, 1871, as an apprentice in 
the motive power department of the 
Grand Trunk (now part of the C. N. R.), 
and in May, 1874, was transferred to 
Montreal, completing his apprenticeship 
at that point. In February, 1883, he be- 





W. D. Robb 


came night locomotive foreman serving 
in that capacity first at Port St. Charles, 
and later at Belleville, Ont. In January, 
1897, he was appointed master mechanic 
at London, Ont., and nine months later 
was assigned a similar position at Toron- 
to, Ont. In 1901, Mr. Robb was appointed 
acting superintendent of motive power at 
Montreal, and in the following year be- 
came superintendent of motive power. In 
1917, he was appointed vice-president in 
charge of the motive power and car de- 
partments; in 1918, became operating vice- 
president of the system; in 1922, vice- 
president and general manager, and, in 
February, 1923, was appointed to the 
position of vice-president. 


Master Mechanies and 
Road Foremen 


W. C. Davis has been appointed road 
foreman of engines of the Southern 
Pacific, Pacific Lines, with headquarters 
at Dunsmuir, Cal. 


THE Jurispiction of F. P. Nash, mas- 
ter mechanic of the Burnside shops, has 
been extended to include the Chicago 
terminal. 


D. W. SAuNDERS, master mechanic of 
the Chicago terminal of the Illinois Cen- 
tral, has been transferred to Vicksburg, 
Miss., succeeding S. R. Mauldin. 


THe Jurispiction of H. L. Needham, 
general master mechanic on the Illinois 
Central at Chicago, has been extended 
to include the Burnside shops at Chicago. 


G. C. Hess, assistant road foreman of 


engines of the Cumberland Valley di- 
vision of the Pennsylvania, has been pro- 
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moted to the position of assistant road 
foreman of engines of the Middle division. 


R. C. McIntyre has been appointed 
master mechanic of the Union Railroad, 
succeeding Charles R. Church, retired. 
Mr. MclIntyre’s headquarters will be at 
East Pittsburgh, Pa. 


A. H. HorrMan, assistant general air 
brake inspector and district road fore- 
man of engines of the Southern Pacific, 
with headquarters at Los Angeles, Cal., 
has been appointed road foreman of en- 
gines of the San Joaquin division, with 
headquarters at Bakersfield, Cal. 


Car Department 


D. J. PAasKey, car foreman of the Cen- 
tral of New Jersey at Penobscot, Pa., 
has been appointed general car foreman, 
with headquarters at Allentown, Pa. 


Shops and Enginehouse 


W. E. Mutten has been appointed gen- 
eral foreman of the Pennsylvania, with 
headquarters at Northumberland, Pa. 


S. R. MaAuLpIn, master mechanic of the 
Illinois Central at Vicksburg, Miss., has 
been appointed general foreman, locomo- 
tive department, at Vicksburg. 


W. U. Drxon, general foreman of the 
Delmarva division of the Pennsylvania, 
has been promoted to the position of as- 
sistant supervisor of the Williamsport di- 
vision, with headquarters at Millersburg, 
Gg 


Purchasing and Stores 


J. R. Unmet, office manager of the 
Alaska Railroad, with headquarters at 
Seattle, Wash., has been appointed also 
purchasing agent. 


C. S. Jones, division storekeeper of 
Stockton division of the Southern Pa- 
cific at Tracy, Cal., has been transferred 
to the Shasta division at Dunsmuir, Cal. 


C. J. Pearce, division storekeeper of 
the Shasta division of the Southern Pa- 
cific at Dunsmuir, Cal., has been trans- 
ferred to the Western division, with head- 
quarters at Oakland Pier, Cal. 


H. J. VANcE, purchasing agent of the 
Chicago & Illinois Valley, with headquar- 
ters at Granite City, Ill, has been ap- 
pointed chief purchasing officer of the 
Illinois Terminal System, with headquar- 
ters at Chicago. 


Obituary 


- C. V. Courter, formerly district store- 
keeper of the Cleveland, Cincinnati, 
Chicago & St. Louis, died at his home 
in Indianapolis, Ind., May 12, after a 
short illness. 


Lestie G. Pearson, district storekeeper 
on the Southern Pacific at El Paso, Tex., 
died in that city on May 7 from injuries 
received when he was struck by a broken 
emery wheel on a portable electric grind- 
er, 
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